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PANIOUM MILIACEUM, Linn 
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FIELD AND GARDEN CROPS 

OF THE 

NORTH-WEST PROVINCES AND OUDII. 

PART XI. 

PANICUM M1LIACEUM, Linn.' 

[Pirfc Plato XXIII.] 


EKGLisn, none ; "V nrnAocLATi, chelmn, cbinwa, ebirwa, sawan-ebaitwa, and sawan-jetbwa 
(Barahrmki), liuri (Mninpuii), phikar, rali, bansi (all tkreo in Bnndclkband) ; the varaga of 
Southern India ; Sanscnt, ana, vrikibkeda.f 

Natural order Grammccc, tribe Panicexc. An annual herbaceous gras-s with fibrous roots. Stems 
many, 2-4 ft. high, branching, striate, often rough with long bulbous-based hairs. Leaves large; 
sheaths 4-5 in. ; ligulc shallow, ending in a fringe of silky hairs ; blade 12-16 in. long and about J 
in. across, acuminate, upper surface clothed with long silky hairs. Spikolets 2-fiowercd, arranged 
in gracefully drooping smooth panicles ; glumes unequal, cuspidato, tho lower one small, ovate, with 
five prominent nenes ; pales of tho sterile flowers 2, membranous, tho lower one mucronato and re- 
sembling tho outer glume, tho innci ono smaller, cniarginato or bifid ; pales of tho hermaphrodite 
flower about equal, concave, cartilaginous. Lodiculcs 2, triangular, fleshy, equalling tho ovary. 
Fruit (tho grain) enclosed by tho pales, small, oval, yollowi«li brown, polished. 

Eecandolle in liis recent work on the “ Origin of Cultivated Plants ” is inclined to 
consider this plant to have been originally a native of Egypt or Arabia. Its introduction 
into India, however, must have taken place at a very early period, considering the fact of 
its having received Sanscrit names. 

Chehna is ono of six small millets which figure in the agriculture of the Provinces , 
and judged by the area of its cultivation, it is of but little economic importance. It is 
nearly related to sawan , tlie millet next noticed, and in some districts is considered a 
kind of sawan, a circumstance which has led to some confusion in nomenclature. Thus, 
in Barabanki, the name for chehna is sawan-chaitioa or saiuan-jcihioa, which denote res- 
pectively the sawan sown in April and reaped in May. This indicates the leading charac- 
teristic of chehna from an agricultural point of view, which is that it is almost exclusively 
a hot weather crop, wlieieas the other millets aie grown duting the monsoon. It 
requires of course copious irrigation, and the patches of clichna clustering round the 


* References — Linn. Sp PI 8G , HoTb.Fl Iml i, 310 , Pnrlntoro FI. Itnl. i. 122 , Biulcn-PoTrcll Piuij. Prod, p. 237 , 
Gnz N.-W. P., Vol. x. G68 , DC b'Orig. PI. Cult 1> 302. 
f Puldington Index GG. 



PANICDM MILIACEUM. 


Varieties, 


DistnLutioc, 


SCOSOES. 


Average odUetd 


wells in some tiacts afford considerable diversity to the monotonous waste of a Lot 
weather landscape. 

In Bundelkhand chehna bears the names of phlar and rail, and is grown as a rain 
and not as a liot weather crop. The two names indicate separate varieties, one of which 
(pliikar) is sown and reaped rather earlier than the other (rail), and yields a rather 
heavier outturn. 

Tho tract in which chehna cultivation is commonest is that comprising the districts 
of Aligarh, Etab, Mainpuri, and it is noticeable that this is a locality especially charac- 
terized by the extent of its well irrigation. It is well known that chehna prefers well 
to canal water. No accurate statistics aie available of the area under chehna, hut from 
some data which have been collected, it would appear that in the Meerut Division it 
covers 4,500 acres, m the Agra Division 5,000 acres, in the temporarily settled districts 
of the Allahabad and Benares Divisions 1,500 and 1,400 acres, respectively, -while its 
cultivation is wholly insignificant in Itohilkhand on one side and Bundelkhand on the 
othei. 

It is sown in March after an irrigation at the rate of about 10 IDs. to the acre. It 
ripens towards the middle of May, by which time it will often have required as many 
as 14 wateimgs. The crop is a precarious one, and is very liable to damage from the 
hot winds, which rush over the country during this season, and which may altogether 
level rntli the ground a freshly iirigatcd crop, and scatter the grain from the ear if it 
is fully ripe. Hence the proverb— 

“ Clieunji ha lean, cbandnL p ’mi denn, 

Yyn clnlo, to an 1cm na dena ” 

In the Lucknow District chehna is reported to be very commonly sown on fields 
from which a crop of peas has been just harvested. This indicates an appreciation of 
tho use of leguminous crops m rotation with cereals. 

A fair aveiage yield cf grain would ho from G to 8 maunds to the acre. The straw 
is of no use as fodder, aud is thrown on the manure heap or used as bedding. 


Explanation <if Plate SSIU. 

L Entire plant, (reduced to one-fourth ) 

2, Upper portion with lnQore'ccnce, (nat. size ) 

j J Single spiLclct. 

Prawn from a bring specimen gathered in Delira Dun. 


b. Flower with outer palo removed, 

O. Ditto with both pales and tho ( 

lodicnles rcmo\ ca, (j enlarged. 

7. Grain, J 
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PANIOUM FRUMENTACEUM, RmK 

[TUc Plato XSTV,] 

English, none ; Vernacular, sdwan, sanwan, sawan-bliadeha (Baiabanki), Sanaa or comei 
(Bijnor) ; Sanscnt, shyamaka.f 

Natural order Grrcnmncaj, tribo Panics. An annual herbaceous grass. Stems meet, or in rich 
ground prostrate below and freely rooting from the nodes, 2-4 ft., compressed, stiiate, smooth. 
Leaves large, usually overtopping the panicles ; sheaths 5-G in., smooth, compressed, and somewhat 
winged on the hack ; blado a foot or more in length, and about an inch across, rough especially at 
the margins and on the veins with forwaid prickles. Panicles G-8 in. long, composed of condensed 
incurved rigid spikes which closely or loosely surround the 5-G-angled mam rachis ; panicle branches 
with tnfts of long hairs at the base. Spikelets usually in threes, one sessile, the other two on pedi- 
cles of unequal length, arranged on a 3-angled rachis. Glumes unequal, 3-5-nerved, cuspidate pubes- 
cent, hyalino, nerves green, maigin ciliate ; lowor one much smaller, hioadly ovate ; inner glume 
5-norved, rounded on the back, mucronate or awned ; pales of the steiile flovois equal, the outer one 
cuspidate, tho inner nairowly oval and with mflexed maigms ; pales of tho hermaphrodite flowers 
about equal, cartilaginous, mucronate, outer rounded on the hack, veins 5, indistinct, inner flat, 
with indexed membranous edges. Lodicules 2, fleshy, entire, truncate. Stamens 3, oxserted, oiect ; 
anthers large, pink. Styles nearly twice as long ns tho two crimson feathery stigmas. Fruit (tho 
grain) closely invested by the pales, ovate, smooth. 

This is the quickest growing of all the millets, being reported in some districts to 
ripen within sis weeks of its sowing. It is grown as a rain crop, being generally sown, 
at the commencement of the monsoon, and cut by the end of August. A spring crop 
usually follows it. It is considered by Hindus a very pure grain, and is used for religi- 
ous offerings in preference to all others. 

There aie several varieties; two are distinguished in the Azamgarh District by the 
height of the plant, which in one caso is between 3 and 4 feet, and in the other between 
2 and 3 feet. 

The tracts in which its cultivation is commonest are Eohilbhand, the hill portion 
of Bundelkhand, and the Ghazipur and Azamgaih Districts of the Bennies Division. In 
the Bareilly and Azamgarh Districts it annually covers over 1 1,000 acies. In the drier 
districts of the Ganges- Jumna Doab its cultivation is rarer, and it is moie commonly 
grown as a subordinate crop in juar fields than alone. The extent to which it is grown 
in the 30 temporarily settled districts of the Provinces is shown below ■ — 


• References — Hoxb, PI. lad. L. 304. , OpUimenuifrumentacnis, Knntli Knum. i UG , Bndcn-Fowcll Pnnj, Prod, 
237 , Gnz. N -IV. P. VoL x. G8D. 
f Fiddington Index GG. 
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panic™ PIUJMENTACEUM. 


Season. 


Sod 

SCiWlDg 

Dneasw and injuries, 
Outturn. 


Meerut 

Division 

Roll ittJh ant! 
Division 

Ann 

Division* 

AHnlmbad 

Division, 

excluding 

Jaunpnr 

Bcrmrcs 
Division, 
including 
Azrungnrb, 
Bisti and 
Goral lipnr 
Districts 
only 

Jbansi 

District. 

Knmfuui 

Division, 

including 

Tnrm 

District 

onl). 

TotoL 

acres 

acres 

acres, 

acres. 

acres. 

acres. 

acres. 

acres. 

0,072 

25,072 

521 

10,815 

14,033 

10,38G 

4,281 

75,080 


As a rule savran is sown shortly after the rams break. In some parts of Oudh and 
the Benares Division, however, it is customary to sow it a week or two before the mon- 
soon sets in if there is a fall of rain in the hot weather, and it becomes therefore possible 
to plough up the ground The seed does not germinate until the rain falls upon it, hut 
the plants got a start if sown in tins manner, which has the advantage of bunging the 
giain sooner to maturity, and enabling the ground to be denied sooner for the prepara- 
tion for the succeeding spiing crop. 

The soil should be rather light than heavy, and it is said that iD Azamgarli land 
with some admixtuie of ttsai salts is lather prefened than otherwise. The seed is sown 
at the rate of 10 lbs. to the acie, and the young plants require at least two weedmgs. 
The crop is liable to damage fiom excessive rain, and suffeis fiom blight, but is as a rule 
a gencious one, producing from S to 10 maunds of giain to the acie. This is, however* 
only on fairly good soil, and on the poor land of Bundelkhand the aveiage outturn is 
said not to exceed 4 maunds to the acie. 

Sawan has a special utility to the poorer classes in its eaily ripening, which affords 
a supply of cheap grain during August and September before the bajra liai vest com- 
mences 


JSijotar.ahou of Plate XXIV. 


1. Entire plant (reduced). 

2. A loner leaf, "1 
ce, / 


3. Inflorescence, 


i nat. size 


j 


A spikelot, 


A flower with palea and lodicnles 
removed, 

Drawn from a lmng specimen gathered in Dchra Dun. 


> enlarged 
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Description. 


Origin. 


Aren 


Seasons. 


SETARIA JTALICA, Beam.’ 

[Tide Pinto XXV.] 


English, Italian millet ; Vernacular, kakun, kdngni, kauni, tangan (Azamgarb), kakni 
(Bijnor)j Sanscrit, kongu, priyangu.f 

Natural order Grciminccc, tnbo Pamcecc. A tall liandsomo grass with long nodding bristly 
flowering spikes. Stems many, erect, 3-5 ft. high, round, smooth, rooting from the lower nodes. 
Leaaes 11-2 ft long and about 1 in. broad, rough with forward bristles; sheaths about 8 in. 
long, sulcate, striate, pilose not hispid ; hgule bearded. Panicles ovate, closely arranged in a com- 
pact more or less cylindrical spiko; raclu's densely pilose. Spikelets 2-flowered, intermixed with 
sterile setiform peduncles disposed in the form of an involucre ; upper flower hermaphrodite, lower 
sterile. Glumes very unequal, oa ate, acute, membranous. Pales equal, smooth, rounded. Lodicules 
2, obeuucalo, truncate. Fruit (the grain) closely invested by tho pales, light yellow, roundish, sub- 
compressed, with a broad furrow on onetido proceeding from the embryo. 

DecandoUe mentions China, Japan and the Indian Archipelago as the countries 
from which this plant has most probably originated and spread. It was one of the live 
plants which, the Chinese Emperor had to sow- every year according to the order given 
by Chen-nung 2,700 before Christ. The Sansciit name l an pi indicates its antiquity as 
a cultivated plant in India. 

Kakun is much esteemed as an article of human food in some districts, and is eaten 
both in the form of cakes and as porridge, but an objection commonly made to it is that 
it has heating properties. It is also grown as food for cage hiids, and is popularly sup- 
posed to be of medicinal use in alleviating the pains of child-birth. The grain may be 
straw-yellow or reddish-yellow, and this indicates at least tivo varieties. 

The area under kakun is even smaller than that under chehna. In each of the 
Meerut and Bolnlkhand Divisions it amounts to about 1,200 acres. In the districts of 
tho Agra Division it is somewhat larger (about 1,000 acres), and in the Allahabad Divi- 
sion it reaches the comparatively high figuie of 8,000 acres. The area which it covers 
in the three districts of Azamgavh, Basti and Gorakhpur is about the same as that in 
Bolnlkhand. In the Jhansi Division it is reported to be grown on 2,000 acres. But it 
is far more commonly giown as a subordinate crop than by itself, and these figures great- 
ly under-estimate its real agricultural importance. In the Doab it is commonly sown 
in juiir or chari fields on better class laud, and in the Azamgarb District it is very 
generally mixed with sawan. 

It is sown with the commencement of the rains and reaped in September, being as 


* Ecferences; — Beam. Agrost 51 ; Kunth Ennm i 153, P/irlntoro FI. Itnl i. 113 , Gn7 N -W. P. Vol. x, 080, 
Pamcum itahcum, Linn , Roxb FI Ind. l. 802 , Drury Useful l’J, of Iudm 32(1 , DC. L’Orig FI, Cult, 303. Ptnnisclim jfafi- 
cum, R. Dr. ; Bndca-Fo'.\ ell Funj. Frod. 237. 
t Piddington Index CG. 
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Soil f\ntl Manuring 

Outturn 

Injuries. 


a rule grown on the good land of the village, and often on the highly manured fields 
round tho village site. As a general rule it is followed by a spring crop. Its outturn 
is not so large as that of sawan, averaging, when grown close, from 3£ to 5 maunds per 
acre. Gueatlossis suffered by the depredations of birds, wbo are particularly fond of the 
grain, and there is a common saying, “ Kakun kheti, baj dharna,” i.e., (the cultivation of 
kakun is like keeping a hawk). The straw is no more nutritious as cattle fodder than 
rice straw, and is not therefore set much store by. 


jLTjJanalw'i of Plate XXV 

1. Cluster of spilelcfo | 2 . Upper part of plant with inflorescence, (reduced 

to J nat £ 170 .) 

Drawn from a In ing specimen gathered near Jlnssooric, 
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PANICUM PSILOPODIUM, Tun." 

[Vide Plato XXVI] 


English, none ; Vernacular, Imtki (Bundclkhand), mijtiri (Alirzapur). 

Natmal order Graminccv, tribo Panicccc. Annual, erect. Stems man)-, 14-2 ft. high, striate 
smooth and polished. Leaves falling short of the panicles, narrow and tapering to a fine point, 5- 
nerved ; lignlo short, torn and ciliate. Panicles slender, erect ; branches capillary, flexuose. Spikelets 
smaller than thoso of P. miliaceum, on slender ascending pedicles, 2-flovrcred ; outer glume smaller 
than and embracing tho innor glumo at tho base, o\ ato with a blunt point, 3-nerved ; inner glnmo 
many-nerved, ovate, lanceolate, acute ; pales of the lower (sterile floret) of equal length ; pales of the 
fertile florets carlilaginous. Grain closely invested by tho pales, small, ovate, pointed, dark brown 
when ripe, and polished. 

The cultivation of this millet is almost entirely restricted to the extreme south of 
the Provinces, where the conditions are those of Central India. It is a very common 
crop in the hilly portions of the Central Provinces. The area under it in Pundelkand is 
returned as 10,847 acres, 11,553 acres of which are in the district of Lalitpur, which 
geographically belongs to the Central Piovinces. Tho area which it covers in the south 
of tho Allahabad and Mnzapur Districts has not been ascertained. An allied species (P. 
miliarc , Linn.) is also, we believe, cultivated along with this crop, or in similar localities 
under the name of kutJci. 

It is sown in June and reaped in October, forming, together with kodon, the crop 
which is generally taken from the poorest land in the village. Indeed it is often grown 
on soils which could hardly produce a crop of kodon. Its average produce of grain to 
the acre is returned as not exceeding 2 maunds. 


Explanation of Plate XXVI. 


1 . 

2 . 

3. 


Entiro plant, (reduced to \ size ) 

Upper part with inflorescence, (nnt. size.) 
SpiLelet, enlarged. 

Drawn from a livin' 


d. Flower with pales and lodiculcs removed, ) 

5, Gram with withered remains of pales, h enlarged, 
0, Inner pale, ) 

■ specimen in the Saharanpur Garden. 


* Eoforencos Tnn. Dis3. u. 217, Nccs in Martin. Bruz u. 100 



Description 


Distribution 


Aron 


PASPALUM SCROB1CULATUM, Lkm.' 

[TVe Plate XXVII]. 


Ekglish, none ; Tkiinacolaii, kodon, koda, kodram (Bijnor) ; Sanscrit, koradnskn, kod- 
rava t 

Natural order Gtaminar, tiibo Paniccw A smooth annual herbaceous gTais. Stems many, 
branching, about. 2 ft. high, compiessed Lcaies overtopping the flower splices ; sheaths long, the 
upper ones spathehko and often crabiacmg the spikos ; blade narrow, tapering gradually to a fine point. 
Spikes 2-4, terminal and axillary, ses-ile ; spikclets in two rows on one side of a broad membranous 
flattened floruoso racing 1-flowered, fossile Glumes equal, membranous, loiter 3-nerred, inner one 
O-nerved. Pales about equal, cartilaginous, outer one hard and brittle, inner thinner with membranous 
auricle-liko projecting edges embracing tho stamens and pistil, Lodiculos 2, obenneato, truncate. 
Stigmas projecting from bohveen the pales, orango brown. Fruit (tho gram) enclosed by and 
adherent to tbo pales, brown, smooth, roundish, about tho sire of hemp seed. 

Koclon is a native of India ; it is grown far more extensively than any of the other 
minor millets, and over a large portion of tho Provinces is the favourite crop for inferior 
outlying land. This is, however, on account of the readiness with which it grows on the 
poorest soil, and not by reason of the quality of its giain, which is by no means a popular 
article of food. Indeed there is a saying cuirent in some parts of the Provinces that, 
hell is the destination of any one who dies within 21 days after eating it. It is not 
used for religious offerings. 

The area under kodon in the 30 temporarily settled districts of the N’.-’W. Provinces 
is shown below — 



Meerut 

Diusion. 

Roll iH lmnri 
Diusion 

Agra 

Diusion 

Allalmbsd 

Dnsion, 

excluding 

Jnunpur 

District 

Htnurc'i 
Diusion, 
including 
Aznnigarh, 
Bnsti and 
Gorakhpur 
Districts 
only. 

Jlmnsi 

Diviiion., 

1 Knmnun 
Diusion, 
including 
Tarni 
District 
only ! 

i 

Total 


acres 

nercs 

nercs 

ncrc3 

acres 

acres. 

acres 

acres. 

1 

25 

65, SOI 

G8i 

96,789 

19217 

60,175 

not re- 
turned. 

2,12,724 


The districts in which the area is largest are those lying south of the Jumna Banda 
returns 24,446 acres, Hamirpur 24,934 acres, Lalitpur 47,051 acres, and the trans-Jumna 
portion of the Allahabad District 47,139 acres. The wealth of a tract might he almost 
assumed to stand iu inverse ratio to its aiea of kodon cultivation, llodon is gi own merely 
as a means of subsistence, and without much expectation of rent or profit. 


’ References — Boxb n In<l I 278 , Bnikn-Pmull Punj Broil r ‘-’C8, Car S-W.v Yol x p CSS, 
t Roxburgh (I, c ) Diddington Index GG, 






PASPALTJM SCR0B1CULATUM. 


9 


Season. 


Mixtures. 

Soil. 

Weeding. 

Outturn. 

Hnncsting 

Injuries 


It is as a rule sown at the commencement of the rains, at the rate of from 12 to 20 
lbs to the acre, and is cut in October. In Oudh it is reported to be occasionally sown 
on dry soil before the monsoon commences, and to germinate when the rains break. In 
the districts where its cultivation is most extensive it is generally grown alone , in the 
Doab it is often mixed with cotton, and in the Benares Division with arhar. It is never 
succeeded by a spring crop, since it as a rule ripens too late to be off the ground in time. 
The soil on which it is grown is also generally too poor to hear two ciops within the 
year, and kodon is said to be an exhausting ciop. 

Careful weeding is needed to secure a good outturn, which is estimated at from 10 
to 12 maunds of grain to the acie, but a large proportion of this weight consists of 
chaff, for the husk of kodon is ospeciall 3 r thick and heavy. The grain is separated with 
great difficulty. The plants are allowed to lie for a week or so after being reaped, in 
older to loosen the grain, which is even then not thrashed out without a good deal of 
trouble. The grain is husked by being giound in earthen mills (Allahabadj. 

Kodon suffers considerably from the attacks of insects, hut is said to be protected 
from the ravages of birds by the fact that its ear is partially concealed in. the leaf 
sheath, as is the case with the coarse varieties of lice. 

A curious fact'connectcd with the grain is its liability to produce a sort of intoxi- 
cation, which is vouched for by many authorities. The Settlement Officer of Azam- 
gaili writes that instances of intoxication caused by kodon imported from the trims- 
Gogra Distiicts (Basti and Gorakhpur) are known to the people, but that no such effect 
have been noticed from giain locally produced. The reason for the intoxicating effect 
of Kodon grain under ceitam circumstances may perhaps lie iu the fermentation which 
is undoubtedly brought about in order to loosen the husk and make it more easily 
removeable. 


Explanation of Elate XXVII. 

j 2 Ditto, inner side, shewing the flattonod racliis. 
Drawn Horn a living specimen gathered at Sahaianpur. 


1. Spike, outer Bide. 



ELEUSINE COR AO AN A, GcertiC 


[Ft * Plnto.XXYIII]. 


Description 


Origin. 


Varieties 


Dirtnbntion 


English, none ; Vehhaoui.au, mandua, mania, makra and rotka (Jalaun). The ragi of 
Southern India ; Sanscrit, rajika t 

Natural order Giammea , tribo Chlondea :. A medium-sized annual grass. Stems several, 
erect, 2-4 ft high, somewhat compressed, smooth, sulcate. Leaves with long finely sulcato sheaths ; 
ligulc shallow, densely bcaided : hlado 1-2 ft , linear, smooth, striate. Sprites *1-G, digitate, incurved, 
with usually one or moro isolated ones placed lowei down and representing a second -verticil ; spike- 
lets sc 5 silo, 2-5 in., arranged in two rows on one side of a flattened =omowhat flexuoso and minutely 
toothed rachis. Florets sessile, distichous Glumes lanceolate, boat-shaped, with membranous mar- 
gins, keel prominent, edged with minute forward prickles ; outer one about twice as long ns the 
inner ; lower palo ovate mucronate, the middle none forming a prominent keel , inner palo smaller, 
bifid, the two principal nerves keeled and armed with small prickles Lodicules very small, entire or 
bilobed at the apov. Ovary smooth, shortly stalked ; styles 2, with long feathery stigmas Seed glo- 
bular and about tho size of mustard, dark reddish brown, transversely wrinkled, enclosed in a loose 
membranous pericarp4 Vnr. etneta (E. etricta, lloxb 1. c. 313), stems 2-5 ft high, spikes straight. 

Mandua is a native of India. Its specific name is founded on the Cinglialese word 
louralian. There is an allied species ( Elcusinc ccgyp(iaca) bearing the same vernacular 
name {makra), and occuning commonly throughout Upper India, which presents to a su- 
perficial examination liaidly any points of difference from the cultivated plant, the seed 
of this wild plant is collected by the poorer classes as an unpalateable, though often 
very serviceable, food. The grain of the cultivated mandua is anything hut popular diet. 
Cakes made from it are very dry eating, and little satisfies an empty stomach. For tins 
reason it is reckoned an economic grain by the poor. But no one eats mandua cakes 
by preference. It causes, people say, ns much discomfort to the stomach as a woollen 
lom cloth to tho skin, and hence the proverb 

“ Mandua ka roti laminin len dhoti "§ 

In addition to the more important vaiiety mentioned above, Roxburgh has described 
several sub-varieties of this latter, differing in the nature of the soil in which they arc 
cultivated, and also in the season of harvesting, some of them ripening early enough 
to he succeeded by a crop in the following rabi 

It is cultivated under two very different circumstances in these Provinces The 
most impoitant position it fills is that of the chief food giam of the lull tracts on their 
northern border, wliero it is very extensively cultivated. In Jaunsar B.iwar it forms 
the chief article of food of the lull men, and is grown on the very poorest soil, often 
yielding a crop from mere stones and shingle. It is on the other hand very rarely 

* References — Qicrtn Cirp I 8 , ltoxb FI Inil i 342 , Drar) U*cful PI of Ind p 103 , Umlcn-Povrcll Pan; 
Prod p 239 , Gnr, N.-W. P Vol x p GOO, DU L’Ong PI Cult. 303 , Cjmojunn Goracamu, Linn , G. Inlflc’ipt, Lr.r.iL 
f l’uldington Index 33 
} Roxburgh (1 c ) culls tins nn aril. 

§ Aiamgnrh Settlement Report 
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Soil 

Sowing. 

Injuria 

Weeding, 

Mnnnring, 

Outturn 


grown in the hilly country to the south of the Provinces, where its place is taken by 
kodon. But it is grown to a greater or less extent over the whole of the Provinces, and 
in the more fertile districts its cultivation is often attended with considerable care, and 
results in a very laige weight of produce The area under mandua in the SO temporari- 
ly settled districts of the N.-W. Provinces is shown below. The figures are only ap- 
proximately conect — 


Mcernt 
Dn lsion 

Bolnlkhnnd 

Division 

Agra 

Illusion 

Allahabad 

Diwsion, 

excluding 

Jnunpur. 

Benares 

Division, 

including 

V zamgarh, 
Gorakhpur, 
and Busti 
only 

♦Than si 
Dmsion, 

ICnmaun 
Dn ision, 
including 
Tanu 
Dntnct 
011 I 7 . 

Total 

acres 

acres 

acres. 

acres 

acres . 

acres 

ncrcs. 

acres 

14,712 

1,GG3 

5,035 

6,5 1G 

14,9G2 

121 

1 G0 

43,1G9 


58 per cent, of the total area is contributed by the two districts of Debra Dun (in- 
cluding Jaunsar Bawar) (11,305 acres), and Azamgarh (14,395 acres). 

It prefeis light soils, and is sown at the commencement of the rains, at the rate of 
10 lbs. of seed to the acre. In the Allahabad and Azamgarh Districts it is repoited to 
be occasionally sown in seed beds and transplanted like rice In this case the seed is 
sown with irrigation in May, and the seedlings are planted out when the rains break. 
It sutlers greatly from heavy rain, and a good year for rice is a bad year for mandua, and 
vice versa It should be weeded two or three times, and when carefully cultivated often 
receives a top dressing of manure after the first weeding The yield is the heaviest of 
any of the minor millets, since not only is the gross weight of the produce large, but 
only a small proportion of this weight consists of husk. In this respect mandua is 
the most profitable of the minor millets With sawan and kodon for instance, the husk 
contributes almost 50 per cent of the weight, while with mandua it onl} r amounts to 
4 or 5 per cent. 

Where carefully cultivated 12 to 14 nmunds of giain may be expected to the acre, 
but in the hills a much smaller produce than this is gathered, and cultivators would be 
content with 5 or G maunds. 


Explanation of Plate XXVIII. 


■j A leaf, 1 | 3. Upper pirt of plant with immature 

i A head of digifnte Bpil.ci, / r P ' 7C I inflorescence, 

Drawn from a living specimen gathered at Snlmrtinpur 


nnt Hire. 
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VIGNA CATIANG-, Endl * 

[Tide Plates XXIX. nnd XXX] 


Euonsn, none ; VEitNACULAit, lobln, rawas, rauna, conta. 


Natural order Erg mm no 'nr, sub-order Papdionncrtr, tribe Phatcokcr. A smooth climbing or 
sometimes sub-erect herb. Leaves trifoholnfo ; stipules inserted nbovo tlio base, ovate, ncutc at both 
ends ; petioles about as long ns tlio leatlets, deeply channelled ; stipols roundish ; leaflets 3-G in. 
long, rliomboid ovate, variable in breadth Flowers in clusters at tlio summit of the peduncle ; 
peduncles axillary, usually exceeding tlio leaves, bearing at the summit n few (3-G) shortly pedicclled 
flowers Calyx teeth lanceolate or deltoid, cuspidate. Corolla twice ns long ns the calyx ; standard 
pale bluo or reddish pnrplo inside, and j ellovv Lb at the hack; keel truncate, whitish. Stamens 
dindelphous. Stvlo filiform, bearded on the inner face. Pod long, nearly straight, niany-seedcd, 
toruloso. Seeds 10-20, white, brown or black. 

Lobia lias a strong superficial resemblance to inur.g and urd,\ but may bo easily 
distinguished from them by the possession of reddish purple instead of yellow flowers, 
and by its foliage being glabrous or destitute of tho hairs which thickly cover the stalks 
and leaves of the two other pulses. It is ns a rule grown for its grain, and forms like 
iird and rming a humble associate of the khnrif millots. A variety with very long pods 
is cultivated by market gardeners ns a vegetable. Its pods are picked while green, and 
take, hut very unworthily, the place occupied by French beans in European cookery. 
The seeds like those of miing and iird vary considerably in colour, the white kind bciug 
considered the best. 

It is less frequently grown as n sole crop than cither miing or iird, and the area 
which it occupies by itself is quite insignificant except in the Kohilkhund Division, 
where it amounts to about 5,000 acres. On the other hand it forms portions of tho 
undergrowth in a large proportion of kharif millet and cotton fields, with which it is 
sown at the commencement of the rains. It ripens in October or November, and yields 
a produce of about the same quantity ns that of iird. Its grain is le«s valued than that 
of iird or muug, being difficult of digestion, and apt, according to native ideas, to 
goncrate heat in the stomach. The leaves and stems uro used ns cattle fodder. 


J'rj'lannlhn rf Plate XXIX. 


1. Cinder of ripe pods, (nil sue) 

2. Single pod with one vnlve partially removed nnd 

exposing tho feeds, (nnt. sire ) 


3 Flower with calyx end corolla removed, 1 

i. „ with l.etl and one wing petal I , , 

, h * > enlarged, 

removed, I 

G „ teen from behind, J 


Xzplanatton Plate XXX. 


1. Single pod with one valve partially removed trod 

exposing the reeds, (nat. sue ) 

2. Cluster of pods, (ml size ) 


As in preceding Tlate 


Tho nltovc Flutes arc from drawings oflmng specimens gathered new Sahiranpur. 


* Hofcrcnccs — IIooV rhJnchii 203 j Gar X -VY. F Vo! x, page G n 3 i Ind Forester Vol ix.(18$3)p 203, Dehehci 
Caf.anj.Linn ; Roxb FI Tud m 30J. D nnetju, Linn, j Itoxb. FI. Ind. liL 302 , W. S. A. Frod. 230; Bsden-Fowtll 
Funj Frod 211, Drury Urefnt FI ot Ind. ISC. 
t See psges 37 and 33 of Fart I. 
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ERVUM LENS, Linn: 


[Fide Flak XXXII. 


Description. 
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Season 
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Ploughing. 
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Outturn, 


EnglisiIj lentil; Vernacular, masur. 

Natural order Leguminom, suit-order Papilionacca , tribe Ei'etYffl. A small softly pubescent 
herb. Stems erect, 1-2 ft , much branclied from tho base, furrowed. Leaves alternate, nearly 
sessile, with spreading lanceolate acute stipules at the base, pinnate, about 2 in. long, raebis seti- 
form at the apex or terminating in a tendril or with an odd leaflet ; leaflets in pairs of <L7, sossile, 
pubescent, lanceolate, entire, often mucronato at the apex. Racemes 2-4-flow ered ; peduncles about 
ns long as the leaves and extended some distance beyond the flowers. Calyx-tube short, campanu- 
la^, tcctli linear, twice ns long as the tuho, clothed with long silky hairs. Corolla papilionaceous, a 
littlo longer than tho calyx teeth, pale purple ; standard snborbiculnr, cinarginato, mucronato, with 
a short broad claw ; wings spathulato with spreading limbs, the claws with prominent hooked pro- 
cess which fit into the sides of the keel ; keel petals a littlo shorter than tho wings. Stamens 
diadclphous. Style curved upwards, bearded on its inner side. Pod rhomboid-oblong, about k in. 
long, «moofh, compressed, 2-vehed, tipped with tho base of the stylo, Seeds usually 2, compressed, 
lenticular, marble-spotted. 

Accoiding to Decandollef this plant is a true native of Western Asia, Greece, 
and Italy; at a very early period it appears to have been brought to Egypt as a culti- 
vated plant, and from this centre to have spread to Europe westward and to India east- 
ward. 

Lentils are grown as a cold weather crop under much the same conditions as peas. 
Their cultivation is most extended in the damper paits of the Provinces. In the Tarai 
district the area under them constitutes nearly 7 per cent, of the total rabi cropped area; 
in the Koliilkliand Division it amounts to 2 per cent ; and in the districts of the Benares 
Division to P3 per cent. In no other division does it reach so high a proportion as 1 
per cent , being next largest in the Meerut and Allahabad Divisions (0'S and 0'7 per cent.), 
and smallest in the Agra and Jhansi Divisions (0 1 and 0'3 per cent.), which together 
comprise the driest tract in the Provinces. Taking the 30 temporarily settled districts 
as a whole, masur is grown on almost exactly 1 per cent of the total rabi cropped area. 

It is sown in all kinds of soils, but chiefly in low-lying land. It is comparatively 
seldom grown after an autumn fallow, hut most commonly follows early rice, being often 
sown while the rice stalks are standing, and allowed to glow up amongst them. Three 
ploughings are as a rulo sufficient. 

The quantity of seed sown per acre varies with the condition of the ground, hut is 
commonly about one maund. The aveiage produce from unirrigated land is from G| to 

* Referoncea -TtojIeE! 200. Hook. F! Ent Inil .11 179 , Emlcn-I’ov.tll P«nj. Prod. 211 , Gnz N.-W I*. Vo! x. 
f,9< i DC. I/Orig l'l Cult 257. Ltns aailcnht, Mccacli Method 101 ; Bcntlej ni'd Trimcn Med. PI. 70. Ctccr Lent, 
Wllld. ; Itoxb FI. Iml in. .'124. 

f DC. D’Orig. PI. Cult. 1. c. 



MVUM IXNS. 


8 maunds grain, but with irrigation from 10 to 12 mounds would not be an excessive 
outturn. 

The average area under masur in the 30 temporarily settled N.-TV. Provinces Dis- 
tricts as deduced from the agricultural returns of the last three years, is shown below 
drvrsion by divrsion — 



Meerut 

Dniaion 

RolnHlnnd 

Bullion 

Agra 

Dmsion 

Allahabad 

Dui'ion, 

c T clwlrog 

.Tnunpur 

District 

Iknnrcs 

including | 
Aramj’tirh ) l 
Gornl hjiurJ 
nml Bnsti 
Districts : 

BlUSlOD 

Knmnan 

Dmsion, 

including 

Tanu 

District 

onlj 

Total, 


nereg 

acres 

acres, 

acres i 

acres. 

ccrc9 

acre? ! 

acres 

Irrigated, 

C.987 

1,231 

<12 G 

332 

4,5C2 

1,192 

741 

15,901 

Drp, 

13 , 255 

•11,157 

2,573 

21,951 

22,151j 

1,051 

4,100 

98,201 

Total, 

20,142 

42,388 

2,599! 

15,29c] 

20,713 

2,2 5 C 

4,811 

1,11,225 


HijilanaUon of JP/fl/r XXXT. 


1 

o 

3 


Entire plant, (tint. Biro ) 


Flower, luck view, 
Ditto, front \ lew, J 


enlarged. 


■1 I lower, with petal* removed, 1 , , 

C. Single pod, } enlarged. 


Drawn from n liung specimen (gathered nt Sali'mnpur 
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LATHYRUS SATIYUS, Linn: 


[Vide Plato XXXII], 


Description. 


Orgin 


Season 

Soil 


Distribution 


English, none ; Yeknaculaii, kasari, kassar, tiura, tiuri, latri (Azamgarh). 

Natural order Leguminosa suit-order Papilionacca;, tribe Video;. A smooth procumbent or 
climbing annual. Stems quadrangular, two of the angles winged. Leaves pinnate, ending in trifid 
tendrils ; stipules broad, ontiro, acuminate, sagittate ltolow ; petioles about 1 in. long, winged, 
broadei upwards; leaflets 2, linear lanceolate, acuminate, entile, on veiy short pale tumid stalks. 
Peduncles longer than tlio petiole, 1-flowercd. Calyx teeth spreading in flowor, lanceolate, acute, 
about twico as long as the tubo, tlio lowest ouo a little longer than the rest. Standaid and wings 
peacock-bluo tinged with rcddMi purple, raroly white ; standard about -f-in. long, rather broader 
than its length, emarginate ; claws of wings incurved ; keel petals somewhat twisted, pale tinged 
with pink. Stamens dindelpbous, tubo of tlio united ones truncate. Stylo bent, bearded below. 
Pod o\ato oblong, about an inch in length, compressed, and with a conspicuous wing on either side 
of tlio dorsal suture. Seeds 4-5 filling up tlio pod, ovnto or wedge-shaped, flattened or somewhat 
concavo on two side 1 -, black, brown or yellowish and marbled. 

Wild from the southern Caucasus or Caspian Sea as far as Noithern India, from 
thence it has spread westward as a weed of cultivation. It was known to the Greeks 
under the name of la/lt/ros, and the llomans called it ciccicula f 

It is a coarse kind of pea, notorious for its effect in producing paralysis if eaten in 
excess. Its grain may bo readily recognized from that of the true pea by being 
somewhat flattened on two sides (whence the true pea is often termed gol media ? or 
“round” pea), and by the reddish maibling with which its surface is variegated. 

It is grown as a cold weather crop on land which will raise no other kind of pulse. 
Its cultivation is commonest on very heavy clay soils, and it is frequently sown on land 
submerged in the rainy season, which hardens during the cold weather almost to the 
consistency of stone, splitting up into long deep fissuies. After prolonged floods it 
occasionally offers a means of raising a cold weather crop from land which would 
otherwise he uucultuiable, since it cau be sown broadcast on miry ground, and is not 
so injuriously effected by the subsequent hardening of the surface as would be the case 
with any other rabi crop. For similar reasons it is occasionally sown in rice fields even 
before tho rico is cut, springing up between the lice stalks, and yielding a crop in the 
spring whilst the rice stubble is still standing. 

Its cultivation is commonest in the eastern distiicts, and is of considerable extent 
in that part of the Allahabad District which lies south of the Jumna. It is also much 
grown under the name of “latri” in the Azamgarh District. No reliable statistics of 
its area are forthcoming. 

* References — Itoxb. FI In a ill. 322 , Rcntli. m Itoylo 111. 200 , Uook. FI Bnt.Iud.il 179, Badcn-Powcll 1’nnj. 
Prod 212 , Gar N.-W. 1>. Vo!, x. CD! , DC. L’Olig. PI. Cult 88 
f DC. L’Orig, PI. Cult. 1. c. 



rLATirynus sativus. 


The remarkable part connected with it is its undoubted tendency to produce 
paialy-sis, which lias been ascribed to the nitrogenous constituents in which it is 
exceptionally abundant. Tho widespread occurrence of paralysis in Sindh after a 
season of extensive inundations, in winch ktwivri was grown on an exceptionally large 
scale, attracted considerable observation, and the Settlement Officer of Azamgarli reports 
tliat similar e fleets aic to bo noticed m the Azamgarli District, cases of paralysis being 
fai from uncommon in villages where kasari forms an important item of diet. It may 
also be noticed Hint tlie occurrences of some eases of paralysis m the military station of 
Almora some few 3’cars ago was traced to the fraudulent admixture of kasari with the 
gram supplied for the use of the troops. 

Colonel Slecman wntes as follows of the effect of the largo consumption of kasari 
in eastern villages of Oudh : — 

“In 1829 ilioiTlic.it nml other spring crops in llin mil the surrounding villages mere destroyed by a 
“severe lmil-Elonn, in I S30 they mere deficient from the want of Ecn'-ntisblc rains, nnd in 1 S3 1 they mere 
“ destroyed hy Wight. Dnnng those tltree ycirs the Ln'.iri which, though not Fomn of itself, is left carelessly 
“ to grow among tlm wheat nml other gram, nml given in the green nml dry stalo to cnttlc, remained 
" nnminrcd, nml thrived with great limmnnee In 1831 they Tenpcd n rich crop of it from the blighted 
“ wheat fields, nml subsisted upon its gram during that nml tho follov. mg year, going tho stalks nnd leaves 
“ only to (heir cattle. I 11 1833 the rad effects of this food hegnn to mnnifest themselves, Tho younger 
“ part ol the popntitiou of this and the surrounding Milages, from the nge of thirty downwards, began to 
11 he deprived of the use of their limbs below tho waist by parnlytio Ftrokcs, m nil onset sudden, hnt in Fomo 
“ more c c\ ere than in others. About half the youth of this a dingo of hath cows became nflcctcd during 
“ tho years 1833 nml in 1831 , nml ninny of them hare lost tho wo of tlicir loner limbs entirely, nml nro 
“ unable to move Tlie youth of (he surrounding villages, in which has Wi from the Fame muses formed tho 
“chief article of fond during the years 1881 nml 1832, have FiitTered in an equal degree &mcc the year 
“ 1831 no new cite hns occurred, hut no person once attached had been found <0 recover the vno of tho 
“ limbs affected, nnd my tent was surrounded by great numbers of the youth m different stages of the disease, 
“ imploring my ndv ice and resistance under this dreadful visitation. Some of them vrero very fine-locking 
“ young men of good cn«to and respectable families, and nil stated that their pains nnd infirmities were 
“confined entirely to the joints below tho waist. Hicy described tho attach ns coming on suddenly, often 
“while the person was asleep, and without any warning symptoms whatever, and stated, that a greater 
“ portion of the young men were attached Ilian of tho young women It is tho prevailing opinion of the 
“ natives throughout tho country, that both horses and bullocks which hare been much fed up on hn'Wn nro 
“ hnblo to lose the uso of their limbs, hut if the poisonous qualities abound more in the grain than in the Walk 
“ or the leaves, man, who cats nothing hut the grain, must he more linblc to suffer from the nsc of this food 
“ than beasts, which cat it merely ns they eat grass or hay.” 


rrjiJanatwn of Plait XXXII. 


1. Terminal portion of plant, 
2 Tloe er, front v lew, 

3. Ditto, Inch v icw, 


} 


nai size 


4 FJnvrcr, with Fomc of tho petal* removed, 
C 1\kI, 

0 Ditto, -with ono Tnl\ o rctnovcKl, 


1" 


iL size 


Drawn from a li\ing specimen fraUiercfl nt SatiArnnpur, 
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PISUM SATIVUM, Linn.' 


[Ft* * * § Plate XXXIIa ] 


Description 


Description 


Origin 


English, pea; Yernaculvr, mattar, gol mattar ; Sanscrit, baronso.f 

Natural order Lejuminosep, sub-order Papihonacco', tribo Video;. A smooth glaucous climbing 
annual with white flowers. Stems stout, toicio, hollow, flexuose. Stipules large, 2 in. long and 
about 1^ in. broad, scmi-cordato, dentato towards the base, and with a niinuto niucro at tho apex. 
Leaves alternate pinnate, bi-tn-jugato, the common potiolo ending iu a moro or less branching 
tendril ; leaflets nearly sessilo, ovnto, entiro or obscurely dentate. Flowers largo, irregular, axillary, 
-solitary (in Indian plants), white ; peduncles a little longer than tho stipules, ending in a short 
stoutish seta ; bracts niinuto caducous ; pcdiclo I in. Calyx gamoscpalous, persistent ; tubo gib- 
bous at tho back, sogments -I in-, about equal in length, lanceolate, acuminato, tho two posterior 
ones broader. Standard broadly obcordato, mucronato ; claw short, semi-tubular ; wings a little 
shoitcr than tho standard, oblong falcate, attached to and converging round tho keel ; keel potals 
obtuso, cohering and forming a wing-like ridgo along tho top Stamens 10, diadolphous ; filaments 
connato in a truncato tube for moro than half thoir length, tho freo portions dilated upwards. 
Ovary single, 1-collod, ohlong, compressed ; stylo thick laterally, compressed, bearded on the inner 
side. Seeds globose, white. 


PISUM ARVENSE, Limit 

[Vide Plato XXXIIu ] 


English, Cold pea ; Yernacular, desi mattar, chota mattar, also kalon, kulai, and batana 
(Jaunsar).§ 

A variety or sub-species of P. sativum, differing' fiom it chiefly by its purplish flowers and 
compressed marbled seeds. It is a less robust plant, tho stems aro moro slender ; at tho base of tho 
stipules there is a reddish purple blotch of oxactly tho samo tint as that of tho wing petal ; tho 
pcduucles arc shorter, the upper ones falling short of tho stipules, tho freo toiminal portion is also 
much shorter ; tho flowers arc smaller ; the standard is palo lilac, tho wings reddish purplo, and tho 
keel potals of a yellowish wliito colour ; and the seeds as mentioned above aro very different. 

Regarding the origin of P. sativum, M. Decandollo, in his recent work above refer- 
red to, is of opinion that beforo being cultivated it existed as a wild plant in W. Asia, 
extending probably from the S. Caucasus to Persia ; that the Aryan people introduced 
it into Europe, also that it probably found its way to N. India before the arrival of tbo 

* References — Hoxb. PI Ind.ai.32I, Rojlc III. Hun. 200 ; Hook. FI. Brit. Ind. ii. 181 , Doiss. FI. Or. a. C23 , 
Dndcn-I’owcll Pnnj. Prod, 242 ; DC. L’Ong. PI Cult. 2G2. 

t Tiddaigton Index p, 70. 

I See nboio under P. initvum. 

§ Atkinson in Gnz, K.-W. P. 1 c. 
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rrsuu sativum and r. arvense. 


Sccsods 


Distribution. 


CoUnaUoa, 


ImLT.UoL'. 

Harvesting 


Injanca- 


Ctel dI cultiynbon 


Outturn 


eastern Aryans. The origin of P. arvense lias not been ascertained for certain. Ac- 
cording to the researches of LI. Decandolle, it wmuld appear that Italy was most likely 
its original home, for in no otliei country does it grow in such a spontaneous manner in 
localities far removed from cultivation. Boyle, however, believed it to ho wild in the 
khiidir land of the Jumna near Debit. ^ 

Both kinds arc largely grown in some of the districts of these Provinces ; the 
round-seeded one is, however, by far the moie valuable and piolific of the two, and in- 
cludes the white peas known as Mbli and patnai (Azamgarh District) according as they 
are of huge and small size. The greenish coloured peas which are included in the 
second species aie usually known as medlar or chatlar, but must be carefully distin- 
guished from the lasari (Lalhynis salivas), an entirely diQcrent species of pea, to which 
they bear some resemblance, and which is cultivated much after the same fashion. 

Peas are arabi crop, and are sown from the end of September to the middle of Oc- 
tober, and reaped in March. In the western and central parts of the Provinces they 
are most commonly grown as a second crop after indigo or rice in the preceding kkarif, 
and since they aro hardly ever irrigated their average outturn is very small. With the 
exception indeed of the Meerut District, in which the area under peas amounts to nearly 
4 per cent, of the rabi cropped area, the cultivation of peas in the parts of the Provin- 
ces which lie west of Allahabad is on a very trilling scale, only the common varieties 
being grown. In the Allahabad District the area under peas rises to 3 9 per cent, on the 
rabi cropped area, and in the districts of the Benares Division and of the east of Oudli, 
their cultivation plays an important pait in the agriculture of the district, tlio white 
varieties being largely grown with careful tillage and irrigation. In Azamgarh, Gorakh- 
pur and Basti, the area under peas amounts to 13 4 per cent, on the rabi cropped area, 
and in wet seasons, when the ground is too damp to allow of wheat being sown in 
time, peas aro often sown in its place. 

As a rule they are sown, like gram, on heavy ground, and the coarser varieties do 
not require, or at all events do not receive, very careful preparation. Manure is liaidly 
ever, if ever, used. They are sown broadcast, and ploughed m at the rate of \\ maunds 
per acre, if of the fine, and at I mnund per acre, if of the coarse kind. 

They do not receive much irrigation except in Oudli and the Benares Division, wdiere 
nearly the whole of the ciop receives at least one watering. 

They are harvested in the same manner as other rabi crops, but supply a certain 
amount of food long before they are cut and carried, the green pods being regularly 
picked for home consumption from the time when they first reach their full size. 

Like giam they sutler (especially the white varieties) from frost and from the rav- 
ages of a caterpillar called the “ Bahadura.” 

The cost of production per acre may be put at Bs. 12-13 for the coarse kind when 
no irrigation is used, and Bs. 17-13 for the fine kinds, assuming that two waterings are 
given and the land is of rather higher lent. 

The average outturn in the Meerut, Bohilkhand, Agra, Allahahad and Jliansi Divi- 
sions is about 10 maunds per irrigated, and 7 maunds per unirrigated, acre. In the Oudh 


* Ill.Uim.t.c. 
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Avcrogo area 


and the Benares Divisions it rises to 16 maunds in the first, and 8 maunds in the second 
ease. The outturn of chaff ( hhusa ) may be taken as equal to that of grain. 

The average area under peas in the 30 temporarily settled N.-W. Provinces districts 
dining the year 1879-80 and 1881 is shown below by divisions, but is believed to include 
a certain amount of land under kasari, which is largely cultivated in the Allahabad Divi- 
sion — 



Mccrnt 

Division. 

Hohilklinml 

Division. 

Agra 

Diusion. 

Allahabad ! 
Division, 
excluding 
.Tnunpur 
District. 

Benares 
Dmsion, 
including 
A.-amgarh, 
Bash and 
GornUipnr 
Districts 
only. 

Jhnnsi 

Diusion. 

Korrmnn 

Division, 

including 

Tnrni 

District 

only. 

Total 


flCJTl 

| PCTC3 

acres, , 

1 acres. 

1 acres. 

acres 

acres 

1 acres. 

Irrigated, ... 

18,474 

725 

3,307 

21,918 

2,17,057 

553 

... 

2,G2,034 

Unirrigntcd, 

28,870 

9,598 


20,805 

54,850 

092 

120 

1,17,818 

Total, ... 

47,350 

10,323 

0,121 

42,783 

I 

2,71,907 

1,245 

120 

3,79,852 


Explanation qf Plate Xd£XII.i. 


1. Vertical section of flower, 

2. Standard. 

3. Pod. 


4 Tod with one valve removed. 
5, Seed, 

Drawn from a specimen obtained from Dehli, 


Explanation of Plate XdfXIIn. 


1 . 

o 

3, 

•A. 


Upper part of plant, (nat. size) 

Plover seen from behind, "| 

Ditto vertical section, )■ enlarged. 

Portion of staminal tube, ) 

Drawn from a living specimen raised 


5. Pistil, (enlarged ) 

C. Pod, 

7. Ditto with one vnh o reniov ed, 

8. Seed, (enlarged,) 

nt Snhiranpur from Bulandshnlir seed. 


} 


nat, size. 



C A JANUS INDICUS, Sprang/ . 

[H* Hates XXXIII end XXXIV.] 


Description. 


Onem. 


Variolic? 


Disinflation 


Mi a tare?. 


Season 


English, Rigoon-pea; Vernacdlah, arhar, tlmr, dal; Sanscrit arhuku.t 

Natnial order Lcgummosce, tribe Pluucokci'. An erect shrubby plant. Stems 5-10 ft high; 
branches many, silicate, silky. Lea\ cs tnfoliolato ; stipules minute, lanceolate, cordate, soon falling ; 
petioles channelled striated ; leaflets with minute stipcls, entiro, oblong lanceolate, acute, silky especi- 
ally on tko lower surface Bracts downy. Flowers irregular papilionaceous, in loo'o corymbose 
racemes, sometimes forming n terminal panicle Calyx J m. long ; tube cainpanulato, glandular 
pubescent ; teetb short. Corolla tlireo times ns long as the calyx ; standard yellow (C. flams) or 
yellow with red veins (C. hcolor). Stamens diadclpbous Pod? 2-3 in. long, narrowed at both end', 
constricted between tbo seed, blotched with rcddirii-purplc streak?. Seeds 3 or 4, about the size of 
small peas, somewhat compressed, smooth, \arying m colour from } allow and red to light brown or 
oven blackish. 

M. Decandolle (L’Orig. PI. Cult ) gives reasons which indicate equatorial Africa 
as its original home. 

The two varieties alluded to under the names of C.JIavus and C. LicoJor arc known 
respectively as thn and arhar , the latter is the one most commonly cultivated m these 
Provinces. It is easily distinguished by having its standard veined with purple instead 
of being plain yellow as in tliur. Thur takes the place of arhar over a great part of the 
Central Provinces, and is distinguished there by its much shorter Jiahit of growth, and 
by its flowering at least three months earlier than arhar. Theie are several other va- 
rieties differing more or less in the colour and sire of the seeds. 

The area in the N.-W. Provinces 30 temporarily settled districts on which arhar 
is grown is very laige, amounting to some 35J lakhs of acres, on not more than 1 j. lakhs 
of which it is, however, grown ns tlio sole crop. It is therefore important merely ns 
forming a subordinate crop with juar, bajra and cotton, and not on account of the area 
which it occupies for itself. Judging from the returns of the 30 temporarily settled 
K.-T7. Provinces districts, out of the total area on which arhar is grown, jufu-arhar oc- 
cupies - 3 - 5 -, bajra-arhar cotton-arhar and arhar alone only Its distubution 
follows therefore that of its principal crops, and since two of them, cotton and bajra, arc 
principally grown in the west and south of the Provinces, the area on which arhar is 
grown is largest on these tracts, although perhaps it flourishes best in the eastern dis- 
tricts, where it has not to risk any injury from frost. 

It occupies the ground for a longer period than any other crop except sugar-cane, 
being sown at the commencement of the rains, and not cut till the rabi harvest timo m 


* References —Hook. FI. Drit. Ind. 11 217 . DC L’Ong Tl Colt. 2GG , Gar N.-W ProY Vol t GOG, C fa m 
DC Prod. 11 40G , W. nnd A. Prod. 23G , Dadcn-Povrcll Pnnj Prod. 212 , Drun Useful PL of India Oi , G bicohr DC I c 
Cytuvi Cyan, Ho-cb FI Ind in 325 
t PiddiDgton Index 29. 
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CAJANUS INDICUS, Spreng. 
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Soils. 


Solving 


Irrigation 


Weeding. 


Harvesting. 


Injuries. 


Cost ol cnltiintion. 


Outturn. 


March and April. An early variety grown in the Azamgarh district is said to ripen in 
February, but as a general rule at least nine months intervene between sowing and reap- 
ing. It is said not to impoverish the soil on which it is grown, or at all events to 
compensate for the loss it occasions by drawing up fresh food substances from the sub- 
soil, by opening up and aerating the ground with its deep penetrating roots, and by the 
return it makes in the shape of fallen leaves. These advantages are supposed indeed 
to be generally characteristic of the leguminous order of plants. 

The soils on which it is grown vary with the requirements of the crop which it 
accompanies. It will occupy, if sown with ju.ir, some of the heaviest, and if sown with 
bajra, some of the lightest, soils in the Provinces. Bat it prefers a light moist soil, 
which allows its roots to penetrate downwards without check, and although not requir- 
ing manure, it only attains luxuriance when grown on either freshly broken or well 
fertilized land. 

The preparation of the land is similar to that for juar, bajra, or cotton, and tbe seed 
is sown broadcast if grown alone or witli juar or bajra, and generally in lines about 15 
feet apart when it is associated with cotton. The amount of seed sown to the acre is 
about G seers if it forms the sole crop on the ground, and 2 seers when it accompanies 
other crops. 

Arliar is seldom irrigated on its own account, since the depth to which its roots 
penetrate enable it to draw moisture from a soil apparently parched, and to keep green 
during a rainless six months from October till March. If easily available, a watering 
is sometimes given it as a piotcction from frost, the effect being not only to give tho 
plants strength to resist the frost, but also to hinder to some degree the chilling of the 
surface by radiation. 

It receives no weeding apart from its principal crop. When grown alone a plough 
is sometimes run over the field between tho young plants to break up the surface soil 
when caked by tho rain and sun. 

It is cut with the rabi crops and allowed to be stacked on the threshing floor until 
the threshing and cleaning of tbe former arc completed. The leaves and pods are first 
of all stripped off the stems and then heaped together, and tho grain threshed out either 
by bullock treading or by being beaten with a stick. The leaves form an excellent 
fodder. Tbe stalks aie valuable for roofing, basket making, and above all for making 
the tubular wicker work fascines {lira or ajm) which are used to lmo eaitlieu wells in 
order to pievcnt the earth fiom falling in. 

Prost is the principal enemy with which arliar has to contend. A single cold night 
often utterly ruins the crops of a whole district, and m tho following morning the culti- 
vators may he seen sadly cutting down tho withered plants as fodder for their cattle. 
Its liability to damage is however greatly dependent on the strength of the plants, and 
hence the crop grown on manurod land near the village site will often remain green and 
flourishing after a frost which has withered up those on outlying fields. The practice 
of irrigating as a safeguard against frost has been already noticed. 

Tho cost of cultivation may bo assumed to be almost the same as that of juar or 
bajra. 

District estimates agreo tolerably closely in giving 7 maunds of grain and 1 G maunds 



CAJAMJS INDICES. 


bliusa as the average produce per acre of land on which arhar is the sole crop. "When 
associated with other crops its outturn varies enormously, being anything between 1 
and 5 maunds of grain to the aero. 

The aveiago area during the last S yeais on which arhar was grown in the '30 
temporality settled districts of the N.-W. Provinces and Oudh is shown below by 
Divisions . — 



Meerut 

Diusiou. 

Rohill hand 
Division 

Aqrn 

Division. 

AllaJiah/id 

Division, 

excluding 

J/wnnnr 

District 

Ucmrrs 
Divi c ifm, 
including 
A7nmparh, 
Bash nrnl 
Goral lipur 
Districts 
onlv . 

Jlmnsi 

Division 

.. 

Knmnun 

Di\i c ion, 

including 

Tnrai 

District 

Total. 


ncrcs 

ncrcs 

ncics 

nrres 

ncrcs 

HCTC3 

ncrcs 

Lcrt«. 

Arhar alone. 









Irrigated 

89 

9S 

319 

15C 

15,019 

0 

4 

10,291 

Umrrignted, 

4,587 

4,008 

1,721 

12,920 

80,071 

lo J 

1,010 

1,11,055 

Total, ... 

4,G7G 

■i,10G 

2,013 

1 3,07 D 

1,02,233 

111 

1,011 

1,27,349 

Judr-aihar. 









Irrigated, 

7,890 

23G 

21,139 

10,590 

880 

153 


43,891 

Umrrignted, 

1,81,322 

68,211 

5,36,735 

0,01,135 

4,408 

81,419 

o 

*. 

14,99,592 

Total, ... 

1,92,212 

88,177 

5, CO, 874 

C, 12, 025 

5,291 

81,002 

o 

15,53, 18G 

Edjra-arhar. 









Irrigated, 

920 

405 

1,978 

809 

49 

1,058 

... 

5,219 

Umrrignted, 

G5,72i 

2,G0,S52 

3,97,210 

2,09,9 IS 

3,5 5 G 

39,983 

o 

9,70,805 

Total, ... 

G0,G 1 1 

2, GO, 757 

3,99,218 

2,10,757 

3,005 

41,011 

o 

9,82,021 

Cotton-arhar. 









Irrigated, 

31,010 

827 

27,082 

4,211 

207 

407 

c 

CG,S 13 

Umrrignted, ... 

81,599 

1,01,051 

2,53,103 

3,12,519 

8,220 

53,710 

406 

8,08,020 

Total, ... 

1,1D,G09 

1,01,876 

2,80,185 

0,10,703 

3,433 

51,183 

412 

8,75,403 

Grand Total, ... 

3,79,141 

4,58,218 

12,42,320 

11,52,C21 

1,11,025 

1,79,907 

1,430 

35,28,322 


Explanation of Plate XXXIII. 


1 Hover with some or the petals) 

removed, > slightly enlarged 

2 Standard, j 

3 A wing petal. 

Drawn from a living specimen gathered in Delira Dun. 
Explanation of Plate XXXIV. 


4 A heel petal, 1 

G. Portion of fiamicnl tube, > slightly enlarged 

C. Tivtil ) 

7. Tod with one valve partially removed. 


1 . Dpper portion of plant. 

2. A loner leaf 

3. 1, 5. Hover, front side, and back views. 
0 Ditto, with 60 ino of tho petals removed. 


7. Stanunal tube. 

8. Pipe pod 

9. Ditto, with ono valve removed. 


Drawn from a living specimen gathered at SahdraDpur. 




rim \\\i> 



i 


□ CLIChOS LABLAE. L>nn. 


4 rrrvrE-xfiY 


V 


A 



C- Tz-t* 




H, .X V\IY n 

HE— in — 



V 



Description 


Origin 


Varieties 


ilelhod of 


DO LIO HOB LABLAB, Linn / 

IVtde Plates XXXIVa and XXXIVb ] 


English, nono ; YnnNACULAit, sem, Bombi; Sanscrit shimbee.f 

Natuial order Lctjuminoscc, division rapilionnccw , tribo Plumolcw. A twining perennial herb 
with stipellato trifoliate leaves, young pait j downy. Stems palo-coloured, usually scabrid, Stipules 
small, cordate, lanceolate, reflexed, sub-persistent ; petioles 1F-2 in. long, swollon at tho base, chan- 
nelled above ; stipels minuto ; stalks of tho leaflets swollen, downy, dark green; leaflets broadly 
ovate, or the two lower ones obliquely rhomboid, 2-3 in. long, entiro, aenminate. Racemes erect, 
often leafy, composed of alternato fascicles of white or purplish flower ; bracteoles sub-persistent, 
oblong, lather shorter than the calyx. Calyx tubo caiupnmilato ; teeth short, triangular. Petals 
about equal in length , standard with two prominent parallel lidges. Stamens diadelpbous. Stylo 
filiform, bent. Pods straight or scimitar-shaped, white green or purplo, 3-5-secded, tipped with tho 
hardened baso of tho stylo ; margins mgose. Seeds black with the lnlum white, or marbled. 

The sem is a native of India, and, in the opinion of M. Decandolle, it must have 
been under cultivation in this country for a period not less than 3,000 years. Its in- 
troduction into China, W. Asia, and Egypt, appears to have taken place at a much later 
date. 

There are several varieties of this climbing bean, one of tho more distinct being 
that named D. purpureas, a separate figure of which is given in Plato. XXXIVb. Rox- 
burgh (l.c.) desciibcs no less than eleven cultivated varieties, and two wild ones. Their 
chief distinguishing characteis have reference to tho colour of the flowers, the shape 
and colour of the pods, and the colour of the seeds, 
cultivation. In these Provinces sem is commonly grown aloDg the borders of tall crops, and al- 

lowed to twine itself round the plants standing on tho margin. The castor oil plant 
is a favourite support. It is also occasionally grown in little patches round houses, and 
allowed to trail over tho walls and roof. It is never giown as a field crop by itself, since 
it would require an artificial support which would add too much to the cost. 

It is used as a vegetable, its long pods, picked in umipo condition, forming a favour- 
ite addition to the daily mess of green food. It is seldom if ever grown for its gram. 

Explanation of Plato XXXIVa. 

1. Upper part of plant, ) not size 1 ^ >n ^’ 1 nat size 

2. I'lowcr with some of tko petals removed,) | 4 Ditto with one vnlve removed, / 

Explanation of Plato XXXJVn. 

1. Flower with somo of the petals removed, 

2. Pistil and portion of stamina! tube, 

3. Pod, 

Doth of tho nliovo wero drawn from living specimens gathered at Salifiranpur. 

* References — llovb ri Ind. In 305, Hook FI. HriL Inti. il. 209 ; Bndcii-Poncll Pnnj. I rod, 242 , Gar N.-TV.I’. 
Vol.x.«SG , DC L’Ong. 1?L Cult 277. D, tignoiui, Ito.vb. l.c. 307 , Lallal ni/jum, Sow , W. S. A. Prod. 250 , Drorj 
Useful PI. of India 273. 

f Piddloglon Index 01. 


nnt. size. 


4. Inflorescence, 

5. Cluster of pods, 


f nut. size. 



CYAMOPSIS PSORALIOIDES, DC* 


Description 


Origin 


Variety 


Method of 


[Vide Pinto XXXV.] 


Ei.'OLTsrr, nono ; Verkacular, guar (Meerut) ; dararhi (Farukhabad) , kuwara, kauri, nyan- 
sandari, phaligawdr, and kacklmr (ol mb-montanc tract)!, also khurti and khultit (Muttra and 
Aligarh). 

Natural order Lcguniincscr, dhPiou Papillonacccc , tribe Galcgccv. A robust annual, 2-4 ft 
high, with erect 4-sided stems, the w bole plant clothed -with adprecsed grey hairs attached by the 
middle. Leaves trifoliolato, stipules linear, setaceous; petioles 1-2 in., jointed to the stem, chan- 
nelled above, keeled below ; leaflets 2-3, about equal, ovate, acute, somewhat cuneato at the base, 
inciso dentate, stalks of the lateral ones about £ iu. that of the terminal ono equal to lialf tbc 
petiole ; midrib and principal vein^ prominent beneath, bifurcating near the margin. Flowers pale 
purplo, arranged in long axillary racemes ; bracts long, overtopping tbo flower buds. Calyx-tnbo 
oblique, tho three lower teoih setaceous, much longer than tho upper. Petals narrow, about equal 
in length, soon falling off. Stamens monadelphous ; anthers apicalate. Stylo short, incurved, 
stigma capitate. Pods crowded towards the base, of the pednncle, snbtotrngonous, septate between 
tho seeds. Seeds brownish grey, compressed, squarroso, about £ in. 

This plant is cultivated in many parts of the plains of India from tho Himalayas 
to tho Western Peninsula, but has never been met with truly wild. In tlie " Genera 
Plantarum ” of Bentbam and Hooker it is alluded to as an East Indian plant, tho only 
other species being a native of tropical Africa. In all probability guar trill be found 
to Lave originated from the west. 

A robust tall-growing variety of this, called Dcoband k a war a, is often cultivated in 
the Meerut District, and perhaps in other parts of these Provinces, as a hedge or shelter 
plaut ; and apparently it is used only for this purpose. It is supposed to have come 
originally from Dcoband near Saharan pur. 

cnituMioD Guur is grown in these Provinces for two very different purposes, — as a vegetable for 

human consumption, and as a pulse for horses and cattle. For the former purpose it is 
invariably grown on highly manured land near villages, and assumes a much more luxu- 
riant habit of growth than when grown for cattle. The portion eaten as a vegetable is 
the pod, which is plucked while green, after the fashion followed with the French beans 
of English gardens. As a cattle fodder it is grown for its grain, and is then sown on 
light sandy soil, side by side and often mixed with biijra. 

The cultivation of guar as a vegetable is not very common, and is restricted to the 
market gardeners or “ kachi " caste. Its cultivation ns a cattle fodder is on tbo other 
band of considerable importance in tlie districts to tbc west of the Provinces, where the 


* References —DC. Prod u 21G , W. & A Prod. 197; Wight Ic. 218, ITook PI BnL Ind u. 02; Badcn- 
3?ov;e!l Funj Prod, 2-10 , Gat N -W P Vo! x. GOG. VcUchot falcf/orm\s^ L’ilcriL , Poxb Tl lotL m GIG, 

| Atkinson in Gaz. N -W. \\ Vol x 

$ This name is also giycn to DohcJw s vm fonts, the horse gtam of the Mndrn3 Presidency. 
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Sca*on ol sowing 

Harvesting. 

Oottiirn 


agricultural cattle are of far better quality Ilian tbe ordinary. Fully balfof tbe agri- 
cultural cattle of the districts of the Meeiut Division are purchased from the outside, 
the cultivators of these distiicts recognizing that it is more profitable to import good 
animals fiom tracts specially fitted for breeding, than to attempt to breed them themselves 
on the limited grazing area at their command The pioportion of imported to home- 
bred cattle reaches its maximum in Meerut, and steadily decreases as one goes eastward, 
until it becomes almost nil iu Fatehpur and Allahabad. The value of a purchased ani- 
mal is brought home more strongly to the cultivatoi than the value of a home-bred one, 
and much gi eater caie is taken of the one than of the other. The western districts ac- 
cordingly fonn the only tract in the Provinces where ciops are giown on any large scale 
for cattle fodder. The lnige cultivation of juar as a green fodder crop in the Meerut 
Division lias been already noticed. It occupies theie moie than ten times as large an 
area as in any other Division. The cultivation of guai also reaches its maximum in the 
same tract, and is an indication of the care of agiicultural stock which one would he glad 
to see extended to other parts of the Piovmces. 

Guar is sown at the commencement of the rains and is cut in October. Its average 
produce of dry pulse to the acre may be taken as 10 maunds. 


Explanation of riatc XXXV. 


1 Upper put of plant, (not sire ) 

2. I' lower vitli some of the petals 

removed, 

3. Flower, back mow, 


| slightly 


enlarged 


4 Itnccmc of (lowers find pods, 

5. A singlo pod, 

0 Ditto with one valve removed, 


| nnt, sir 


Drawn from a living specimen gathered at S.tbaranpur 
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Description. 


Origin 


Distribution 

Mixtures 


Aren 


[Fi* Plate XXXVI] 


English, none , Vernacular, duan, sahwan, lira, tara, taromira, also dua and chara (Kum- 
ann') ;t Sansciit, siddartlia f 

Natural order Crucifeicr, tnbo Arufsicrcr. An erect branching herb 3- i ft high. Stem solid 
terete, striate, hispid below with stiff reflexed bans. Leaies dark green or glaucous , loner ones 
G-12 iu long, on long petiole^, iobecl or sub-entire ; upper deeply pinnatiGd with tho terminal 
lobe broadly ovate lyrate or oblaneeolato , petioles with a diep channel aboie, from the winged edges 
of winch tho leaf segments proceed Inflorescence conmboso nhen loung; raj ns somewhat 
flexuose Pedicels about ( in C.ih \ quadrangular, tubular, twice as long as the pedicels ; sepals 
erect or slightly div ergent w lien in flower, lateral ones gibbous at the base Totals 4, greenish 
yellow, with dark often purple veins Stamens C>, tetradynamou; Pods closely adpressed to tho 
stem, about 1 in long, ovoid oblong, turgid, smooth, with a flat on=iform seedless beak li.ilf tho 
length of tho -takes. Seeds numerous, in two scries, oblong to sub-globose, compressed, light red- 
dish brown. 

A native of S Europe and N Africa. 

The oil obtained from tins plant is used for lighting purposes and for anointing 
the luii , it is also consumed to a great extent as human food 

Its cultivation is most general m the western portions of the Provinces It is 
most commonly gi own mixed with gram or barley, or, the combination of gram and 
barley known as hcjhai , taking with these crops the place which rape fills in wheat fields 
It is occasionally giown alone on land which has become too d.y for the geunination 
of any of the cold weather ccieals, and it is very frequently sown in cotton fields, its 
seed being scattered ovci the giound before the cotton receives its first weeding, in which 
process the}' are buried No returns me available of the aiea on which ih'nn is grown 
mixed with labi crops, although it is known to be verydaige, especial!}' in the western 
distnets. Taking into account only the land on which it is grown by itself oi in com- 
pany with cotton, it is lepoitcd to occupy some 11,000 acres in the Jleenit, 17,000 in 
the Agra, and 8,300 acres in the Eolnlkhand Divisions. .In the Allahabad Division it 
is only grown alone or with cotton on bctv.ec-n 300 to 400 acies, and in the Jhansi and 
Benares Divisions its cultivation seems to be almost unknown 

Duan may be sown at any time between tlie beginning of September to the end of 
Novcmbei, and npens about the same time as the labi cereal harvest commences The 
oil is pressed out m the oidmary oil mill, a lollu, (see ill, page 33,) by the piofes- 
sional oil piesser ( Ich ), who returns to the cultivator in oil from one-fouitli to one- 


* References — n Rnt Ind I 1SS , G*iz- N -W P Vol. x 771. Brassica Erica , Linn D. en coids t Itoxb Id 
lad in 117 Sirapi* Erttca, Chin , Dndtn-Powcll Punj Prod 410 
f Alin«onGaz N AY P. Vol x. p 771. 

X Piddin^ton Index 14 
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third of the weight of seed received. When grown alone or with cotton its produce of 
seed per acre varies from 4 to 12 maunds. 

If cattle fodder runs shoit in .February, duan is not un frequently cut green and 
given to cattle in that state. No use is made of its dry leaves and stalks. 


Explanation of Plate \ X X Y I 


J Florrei ruth trro petals removed,) 

li. 1 [ 

£j‘ ^ Foil, V nil tint Bi7c 

A Pod, ruth ono vnhe remored, j 


5 

C> 

7 


leaf from lower part of plant, 
Upper portion of plant ruth 
rndorcBCE.nce, 

Pnccmo of pods, 


) 

| all nat. sizo. 


Drawn from a linng epccimon gnthoml at Saharnnpur. 
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Description 


BRASSICA CAMPESTR1S, Linn. 

SUB-SPECIES NAPUS, Linn. ( Sp J* 

(I tie Plates XXXVII — XL a.) 

English, rapo; Yernaculah, (see under each variety ) 

Eatural order CnicfcTcr, tribe JBiassicccx. An erect glaucous annual 2-4- ft lngh, smooth or the 
lower parts hispid Root fusifoim. Leaves alternate, tlio lower ones large, pinnatifid or lyrate, 
upper amicled Flowers jn corymbs, bright yellow ; sepals 4, tko two lateral ones saccato at tko 
base Petals 4 Stamens tetradynamous. Pods thick, 2-3-4 vahed, or more slender and somo- 
wkat torulose. Seeds smooth or minutely rugose, yellow dark brown or reddish brown 


Var. GLAUCA.f 

(I i* Plato XXXYII). 


English, none ; Vernacular, sarson, sarson zard, banga sarson (Meerut, Debra Diin, Ac ) 
pila sarson (Oudh and Eohdkliand), rara, rada and rara-sarson (Kumaun),t sliwet rai (Beng )§ 
Sanscrit, rajika || 

Smooth and glaucous. Leaves amplexicaul, lower usually deeply pmnahfid and with the lobes 
coarsely dentate or 'collop-toothed, corymbs contracted Sepals sub-erect. Pods very thick, Liter.illy 
compres^od, with a broad flattened beak A-f their length. Seeds round, smooth, yellow or occa- 
sionally dark or reddish brown. 


Var. TRILOCULARIS.If 

[ Tide Plato XXXY1II]. 


EKGLlSiij nono ; Vernacular, tlic same as gnen to var. glauca . 

Foliago dark glaucous. Lover leaves large, deeply pinnatifid and auricled, more or less rough 
with bristles , uppor linear, cntire 7 amplexicaul Flowers palo yellow ; c epal? nearly erect. Pods 
3- i vahed, enned, becoming pendulous as they ripen ; beak tbc length of tbo pod Seeds 
yellow or brown 

The pendulous position of the pods is a striking distinction at fiist sight, but every 


• References — Hook FI Bnt In<] 1 isc 

| Atkinson in Gaz NAY. P. Vol x 770 B cunpestns, Linn in Hook. II Bnt Ind. lc Smapis glauca, Koxb FI 
Ind m 118 

J Gnz N-Y P lc 
§ Ttoxbnrpli 1 c 
Pid3in"ton Index 82 

B inlocularis, II £ L T in Journ Lmn Soc. v 170, XIooK FI. Ind 1 c. Smapu trilo-ihris, Koxb FL Ind 
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Dovnption. 


Description 


DeponpUon, 


gradation from this state to the sub-erect position may he observed. "When in flower 
this variety cannot be distinguished from floweiing specimens of B. glauca and B- 
quailrivalvis. A specimen with pendulous pods raised from Lucknow seed bore 2-3-4- 
valved pods on the same plant. 


Far. QUADRIVALVIS.* 

[Vtdc Plato XXXIX ] 


ENGLISH, none ; Vernacular, samo as given to var. glauca. 

Habit and foliago of B. trdoculari^j but pods shorter on sub-erect pedicels, 4-valved, but usually 
only 1-cellcd owing to tho absorption or non-dc\elopmcnt of tlie placental membrane. Seeds yellow 
or biown. 


Far. DICHOTOMA.1 

[TVc Plato XL] 


English, nono ; Vernaoulab, kali sarson, lahsta and laita (Bbabar)t ; janya and jadiya 
(biUs)§ ; sanchi, shurshi, sada rayee (Bcng)|] ; Sanscrit sursliupa.l 

Glaucous, 4-G ft high, qnito smooth except at tho base of the stems and tho lower leaves 
which aro more or less bristly'. Lowor Icaies about 1 ft. long, auricled, deeply pinnatifid, terminal 
segment laigo, sub-triangular or rounded, sinuato ; petioles deeply channelled abovo ; nppor leaves 
lyrato or entiro, with a cordato amplcxicaul base. Panicles olongato ; pedicels spreading, or becom- 
ing c ub-crect as tho pods ripen. Flowers numorous, deep yellow. Sepal sub-orect. Pods sub-cyl- 
indrical, 2-3 in., with a long tapering beak. Seeds dark biown, smooth or minutely rugose 


Far. TORI A.** 

[ Vide Plato XLa ] 


ENGLisn none ; Vernacular, ton, toriya, khetiya, also dain, dain and lai (Kumaun and 
Garliwal)tt ; Sanscrit, tuverica.tt 

"Wliolc plant quite smooth and glaucous, 2-3 ft. high. Lower leaves lyrato or pinnatifid, ter- 
minal loho large, sub-triangular, obotate, sinuate; upper leaves nmploxicaul, lanceolate, entire 
Pedicels slender, ascending. Flowers bright yellow ; sepals spreading. Pods lb-1^ in., rather 
slender (ransicrsely compressed, moro or less toruloso; beak about { in., slcndor, pointed. Seeds 
small, roundish or sub-compressed, reddish brown, finely rugose. A much shorter plant than the 


* References —B.quadrimlvit,U.t &T in Jonrn. Linn Soc v. 109, nook. FI Brit. Ind i 100 
I GnIi jj.-W. P. Vol x 770 ; S. dichotomy, Ko\b. FI Ind. m. 117 , Itoylo 111. 70. 

X Gnz N.-1V. P. l.c. 

§ Idem 

H ItoxlarRh 1 c. 
c riddington Index 81. 

.* j, ffiauco, Hojlo in Gw. N.-W. P. he. ; Bndcn-Powcll I’nnj. Prod. 410, 

■f-j- Atkinson in Gnz . 1 c 
XX Piddinglon Index 82. 
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pi ceding , tho pods too aie sliorlei and somewhat toruloso like those of B. junccct , and the seeds 
are of a lighter coloiu. 

The liability to foim hybiids is very marked in the family of plants to which the 
cabbage, the turnip and the mustaid belong, especially under the influence of cultiva- 
tion. It is not suipnsing, theiefoie, to find such results apparent amongst the different 
ldnds of rape and mustaid which are so largely grown in this countrj 7 , considering also 
the great number of years they have been under cultivation. 

The examination of nearly two hundred samples of sarsun, ioi ia, laJii, i ai, Src., raised 
in the Snhnianpur garden fiom seed received fiom nearly every district of the N.-’W. 
Provinces and Oudli, lias been the means of banging under our observation a large num- 
ber of intermediate foims ranging tluoughout an entire series from Brassica campes/rts 
to B. juncea and chincnsis, including some well marked vaneties which have by many 
authors been recognized as distinct species * 

The following analysis shows the main distinguishing characters of these varie- 
ties — 

Foliage usually glaucous and smooth, rarely hispid , lcnrcB amplcxicanl, tuiticlcd , seeds yellow or brown. 

Corymbs few-flowered, sepals erect, pods very thick, not torulosc, 2-3-1-valvcil ; seeds large, 
yellow or brown 

Pods erect, 2-i aired (D ylmica). 

Pods pendulous, 0-1-valvcd (B irPocnlans). 

Tods erect, 4-V/ilred (B qratl’-ualts). 

Corymbs ninny -floweted , sepals spreading , pods stontisli, somewhat toruloso, seeds brown orreddish 
brown, rather large, minutely rugose 

Pods not toruloso, slender, with a long tapering honk ; seeds dark brown (B dicholoma) 

Pods somewhat toiulose, short, with <i sharp beak ; seeds reddish brown (2?. Tona ) 

Foliage usually bright green mid more 01 less hispid, leaves stalked or tlio upper ones 6cssile, not 
amplcxicanl , pods thin, torulosc, seeds small, dark brown or reddish brown, distinctly reticulated (2?. juncea 
and B chincnsis). 

From an agricultural point of view the varieties of B. campcsiris may he classed un- 
der two heads, one including all those known as sarson, and the other including the 
variety known as lain or tona. These are distinguished very sharply in their method of 
cultivation. Sarson is very seldom grown alone, but is sown in greater or less quantity 
in nearly eveiy field of wheat and barley. Indeed in the districts of the middle and 
lower Doab, which are especially well fitted for its production, hardly a wheat field will 
he found in which sarson does not find a place, being sown either broadcast onn parallel 
lines running acioss the field. Lain on the other hand is as a rule grown alone, and is 


* The c ccds nllrdcd to "boic wero received m 15S0 , for these find Feicrnl dried specimens I aw indebted to Mr F N, 
Wr'ght, who was at that time ofhcmtiDg ns Director of Agriculture nnd Commerce in these Frounces. Thcsceds wire sown in 
Fopnrnto plot's each sample being ticketed with its vernacular nnmo mid the localit) from which it v. assent The plants •were in 
full flower (luring the month of Jtmu<m,nnd by the end of March the mnjorih hid ripened their seeds A ccrtnm portion of 
tho original seed of ciuh simple was reserved in ordc r to compare it \. ith the produce of the plants from the same seal grown in 
this garden The plants m the several plots wero constant!) c v nmincd during their difTircnt stages of growth, nnd notes were 
made (1), ns to the character of the folnge whether smooth nr bnstlv, nnd tho tint whether glaucous or bright green , (2), the 
tune ot flowering, together with the arrangement of the flowers and their tint whether pale or dark kIIol , (fl), the shapo and 
size of the pods, and the colour and marlines of the testa of the seed Tlowcnng nnd fruiting specimens of each sample were 
pressed nnd mounted in order to facilitate clns^ifitntion nnd subsequent examination Dmwings were also m ml o of the more 
marked forms of rnth 'varictv A set of herbarium specimens representing the moro marked forms were scat to Dr King, 
Director, Ro\nI Dotamcol Gardens, Cnlcntta, who kindh favoured me with his opinion ns to their affinities. I nm also indebted 
to him for copies of Roxburgh's draw mgs of the varieties of Indian mustard — (J F, D ) 
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Area. 


Mixtures 


Outturn 


Injuries nml dictates 


produced in greatest abundance in tlie distiicts which border on the Himalayan Tarai. 
It is very little grown m the distiicts of the Ganges-Jumna Doab, wlieie it generally 
occurs as a suboidmate ciop in vegetable gaidens, mixed with carrots and amaranth 
( lamduna ). It is in this case sown in September, six weeks or two months befoie the 
regular labi sowings commence. 

Saison being so larely gioivn alone, no adequate returns of the aiea which it occu- 
pies can be obtained. Its cultivation is, lioivever, known to be largest in the Doab dis- 
tiicts lying between Meerut to the west and Allahabad to the east. The cultivation of 
lahi is only of importance in the line of districts lying under the Himalayas. Thus 
Sahaianpur letums 5,400 acres, Bijnor 2,500 acies, Moradabad 2,800 acres, Tarai 
2,000 acies, Pihblnt 1,500 acres, Basti 9,000 acies, and Gorakhpur 11,000 acres In 
no other tempoiaiily settled distiicts of the N.-W. Piovinccs does its aiea exceed GOO 
acies. 

Both sarson and lahi are grown for their oil, which under the name of kenwa Icl, or 
bittei oil, foims an important ingredient in Indian cookery. It is also used for lighting 
pui poses. 

Saison is sown with wheat and bailey, and cut immediately after they are har- 
vested. Lain is sown somewhat eailier, and comes into maiket in Pebiuaiy and 
Mai ch. 

The average pioduce of sarson to the acie vanes of course very greatly', but may be 
assumed to be fiom 1 \ to 2 maunds. Lain pioduccs from 4 to 0 maunds, but is the solo 
letuin for cultivation, wheieus sarson meiely supplements the more valuable cereal 
ci op. 

The outturn of lape is extiemely precarious, or otbenvise it would be much more 
gcneially giown as a sole crop than it is, since aiea for aiea the value of a ciop of sar- 
son would he considerably gieatci than that of a ciop of wheat. It is, howevei, peculiar- 
ly liable to the attacks of a species of blight, and in damp seasons cveiy plant in a field 
is not uncommonly coveied with tiny insects (aphides), which suck the sap fiom the 
llowcnng shoots and effectually pi event any seed fiom glowing. AVlieie holdings aie 
large, as they aic in the sub-Himnlayan counliy, a cultivator can affoid to lisk the 
total loss of the cioji on a part of his land, with the chance befoie linn of handsome 
piofits if the season is piopitious. But in the ciowded distiicts of the Doab the total 
loss of a ciop means such dish ess to the cultivator that he piefers to make a ceitamty 
of a model ate pi ofit than lun any risk m aiming at a huger one. The cultivation of 
rape as a sole ciop in some paits of the Piovinces, and as a suboidmate ciop in other 
pahs, is thcicfore explained by a diffeience in the density of population. 

Pi.ipe oil is expicssed after the oidinary fashion by the oil piesscr or fell, who letums 
to the cultivate one-thiid of the weight of the seed in oil. The expoit of lape is one 


* The rara inneij (unison) 19 grov n nil o\cr tho lulls in small q^nnntitics mill, ns it requires miii.li mnnure, nml 13 hnblc to 
injur, from lml It is 60i.li ui fii=t chr-i uuiuigntul lnml 111 Noicmbci-Dccomlici nml gnthcrul 111 April It iields nhout 
3 iiinunds of oil to an ncie The jnri^ci inrati (B thihutoma) is rmin in the beginning of September, in fields 11 hero 
ninmiie hns been Ijmg The stall s lire cut from the root, nml 11 lien il|j the grain is threshed out nml the oil expressed m 
the common kolhu, 01 oil press It is n finounle ciop nenr Almorn The In snriety (£ tuna) is cnlluntcd nil oierthc hills up 
to II , 000 feet, mul is the staple mustard crop of the Dhnbnr (Atl.inson m Guz, N.AY. l’ro\ ). 
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of tlie leading features in the commerce of the Provinces, and centres at Cawnpore, 
where in some years a very large and profitable business is carried on. The trade is, 
however, liable to great fluctuations, as is indicated by the following figures — 

Statement showing Hallway Traffic in Rape seed. 




1879-SO 

1880-81 

1881-82 

1BS2-S3 



m minds 

mantids 

mnunds 

man nils 

Co Calcutta, .. 

,, othor places. 

••• 

12,52,3 50 
5,10,031 

1,87,169 

80,979 

11,75,400 

G,13,SS2 

21,00,773 

C, 15, 778 


Total gross Exports, 

,, i, Import «, ... 

17,G2,971 
28, 120 

2,71,1 IS 
0S,4iS 


27,82,551 

5,9S3 


Not Export, 

17,04,542 

2,05,700 

17,74,387 

27,7G,5C3 


Pape is not uncommonly cut green and given to cattle if cattle fodder runs short 
m January and February. 
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Explanation of Plate XXXVII 


Fall grown pods, 
Vertical section of pods, 


oil nat size. 


4 Flower, vertical section, 
C Inflorc'et.nce, 

G Loner leaf. 


nil nat, sire 


Explanation of Plate XXXVIII. 

Lower portion of plintwith root, 1 
T „ / not size. 

Inflorescence, J 

Flower with three of the petals removed, (slightly 
enlarged ) 

Mature pendulous pods, 

Vertical section of pod, 

Seed, 
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Explanation of Plate XXXIX. 
^•As in preceding Plate 
Ripe pod, 

Ditto with one valvo removed. 
Ditto with nil the valves removed. 


| nat. size. 


Explanation of Plate XL 


Flower with two pct-ls removed. 
Pod witti one valve removed, 
Under Bide of flower. 


Lower portion of stem with root. 
Upper piortion of stem with in- 
florescence. 

Flower, vertical section, 
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Inflorescence, \ 

z all nat 

F1ZC 

0. 

X/cnf from lowoi part of plant, > 
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Explanation of Plate XLi, 
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Tho abo\o Plates aro from Drawings of specimens cultivated, in the Sah&ranpur Garden. 
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Yield of oil. 


BRASSICA JUNCEA, E.f&T : 

[ VuU Plate XII] 


TjN'GT.isrt, none ; VuiixACULATt, rni, sai-son rai, also lain, anil sarson lain, gokna sarson 
(Lurknov), bari rai, barlai,badslialn-lai, sbabzada rai, and lsbas rai (Ivumann); Sanscrit 
rajika f 

Natural ordci Crunfci rr, tribo Bra^surcc. A tall erect annual 3-5 ft ill height with bnght 
giccn fohago, larely glaucous, uioie 01 less luspid towaids the base. Stems much blanched, smooth, 
tciete, often tinged piiiph-h led especially at the joint' Leaies not amplexic'iul, the lover ones 
'talked, lyratc or pinnatifid, margin \ mously seirate dentate, often \cry hispid especially when 
young , petioles channelled, uppei leaves 'iib-se=silc, linear lanceolate, smooth, dentate ot the upper- 
most cpiite cntne. Kacemc' feiinnnl ; Iloweis stalked , pedicles elongating m fruit, dnaricate 
Calyx willi lineni boat-shaped spreading 'epnK Petals 'mall, lniglit, yellow Pods 'lendci, 1-2 in 
long, 'uh compu’s'cd, tomlosc ; beak about } the length of the pod ; wdies with a pionnnent mid- 
rib Seeds 'mall, snb-glohose, cl.uk 01 reddish brown, with a rough leliculated testa. 

This species vaiies vety much in height, some efthe kinds attaining 5 feet or more. 
It also vaiies in the shape of the pod, usually slender and neaily cylindrical, it some- 
times becomes stout, laterally compicsscd, and less toiulose than in the typical kinds, 
whilst the distinctive cli.uactcis of the foliage and seeds remain the same. In other 
examples I have found the testa of the seed \eiy indistinctly icticulatc. The above 
abnonnal vaiiations would seem to charactemc such founs of B juncca as being inter- 
mediate between this species and the vaneties dicholoma and Ten in of B. camped) is 
Mi Atkinson discives} that ltoxbuigh’s -S’ lamosa is the " bailai” of Kumaun, and Ins 
A uirjosu is the “ biidshalii-lai ” or “ bliotiya-lai ” mtiodnced by the Gorkhnlis from 
Nepal 

Mustard isiaicly giown alone, but is a common snboidinatc crop in fields of wheat, 
barley and peas Its cultivation in this mannei is not, however, neaily as extensive as 
that of wipe, and it is more genci.illy reslnclcd to the holders of fields Ilian broad- 
casted oi sown in paiallel lines ncioss it. 

In the dishicts of the Benaies Division it is not uncommonly grown on a larger 
scale, being broadcasted in fields of peas. The mustard is sown fist at the late of about 
3 lbs. to the acic, and the peas aic put into the giouml aftci it. TVIien grown in this 
mannei its outturn is from tlnce to four maunds of seed to the acre. 

Mustard seed yields less oil than rape-seed, the weight of oil being one-fourtli 
instead of one-thud of the weight of seed The oil is used for the same purposes as 
that of lape, hut is less esteemed as an article of food. The seed is very generally used 


* References — Giu, N AY P.Vol x 770 S TVi ltdevovn, Boirr <Sina/>ii ju/icfd, Finn. , Boiss. FI. Or. n 094. 
fi, 'integrifat\i i f WilWl S ramoja, rugoKiyCunnJvho, Boxb. FI. Inti. in. 119-121. 

] l*i tiding ton Index 82, 
l Gnz, R.AV. P. 1 c. 
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ERASSICA JtJNCEA. 


as a spice to give flavour to vegetables, but sometimes as a medicine. In Kumaun, ac- 
cording to Mr. Atkinson, 1, it is cultivated chiefly for its leaves, which are eaten as a 
vegetable, cooked and diessed with spices and clauficd butter. 

Mustard, like rape, is not uncommonly cut green in January and February, and 
given to cattle should the supply of cattle foddci have run short 

In addition to the oil-jicldmg Biassic.is which have alieady been described, there 
are tlirco distinct species which aie occasionally met with as cultivated plants in these 
Piovinces, viz , B mpn, Koch, B alba, II. /. and T., and B. c/nncnsis, Linn. (Smapts). 

B nxgi a\ is the black must.nd of commerce, thcpowdeicd seeds of which form one 
of the ingredients of oidinaiy table must.ud. It is sparingly cultivated m these Pro- 
vinces. It is used medicinally as a rubefacient and vesicant, and probably also as a con- 
diment like lai {B jttncca). Samples of seeds weie received horn the follow ing districts • 
— Agra (rai), Awa (malna lai), Bareilly fi.u), Benares (Benarsi iai), Budaun (rai), 
Buhuulshahr (lain), Gha/.ipur (ghor rai), Ltamirpur (Benarsi), Kumaun (1.11), Meerut 
(lai), Mirzapur (jagrai sarson), Sahiiianpur frai). The plant is easily distinguished by 
its compact coiymbs of small bright yellow flowers, and the slioit slender pods adpres- 
sed to the stem 

B. (Mat is tho white mustard of commeice. It is used in this country foi the same 
put poses as the preceding. Plants weie raised m the Saharanpur garden from seed sent 
fiom the Kumaun Tarat, the only district from winch it was received. It may be at 
once iccogmzed by tho laigo pale yellow flowcis, and the spreading hispid pods with the 
laige flat beak, 

B. cfitneiists § is a handsome tall growing plant with tho habit and many of the 
chaiacteis of A. juncca. It has been cultivated m the Sahiiianpur garden for several 
yeais, seeds of tins species have lately been received from Kumaun under the names of 
“China rai," “badshahr rai,” and “rai mustaid." 


Explanation of Elate XLI. 


1 Flower Fcen from beneath, I > , n , , 

2 Ditto, MOewcr, ) d'CMly onUrgcd. 


3 pod, 

'1 Upper portion of plant, 
G. I»ov.crlcar, 

0 Inflorescence, 


Drawn from n living epccimcn gathered at SahuraDpur. 
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SESAMUM INDICUM, Linn* 


Description. 


VunctiM 


Aren 


[r.rfe Plate XLII] 


English, sesame, gingelly; Vebxacolat., til, tili, gingili (Southern India) ; Sanscrit, tila;f 
Persian, roghen; Aiahic, dulin.^: 


Natural order Pedalinew, tribo Scsamcoo. An annual 3-4 ft high. Stems croct, branching, 
angular, striate, usually thickly clothed, especially tho upper part, with short hairs. Leaves on long 
stalks, alternate or sub-opposite, crowded, very variables in shape, o\ato lanceolato, tripartite or vari- 
ously lobed, cuncato loundcd or cordato at tho base ; upper usually linear lanceolato, entire 
Flowers solitaiy, eiect, on slioit pedicels. Calyx 5-partcd ; segments lanceolate, acuto, hair}'. 
Corolla iuegulai, somewhat 2-llppod ; lobes 5, broad, spreading, tho lower one a little longer and 
forming a bp, pale yellow iinged with pink. Stamens 4, didynamoim, attacked to tbo base of tbo 
corolla tube and included m it. Ovary -1— celled, each carpel being divided by a spurious dissopimont, 
oblong, hairy, surrounded nt tbo baso by a small fleshy disc. Ovules exile, many, superposed in a 
single row m eacli cell Capsule 1-2 in., oblong, quadrangular, compressed, opening from above 
loculicidally into two vah c= through the falso dissepiments. Seeds numerous, compressed, ovoid or 
obliquely oblong, lower and upper margins gut with a slendei sharp ridge, black brown or white. 


As its name implies id is par excellence the oil plant of India, and is the source of 
most of the sweet oil used in the country. A sweet oil is exti acted from the berries 
of the mahia tiee ( Bassia laltfolia), which is extensively used iu those tracts where this 
tree abounds. But tho consumption of mahua oil is quite insignificant when compaied 
with that of til oil, and from an economic point of view til is more aptly comparable 
with the olive of Mediterranean countiics than with the mahua, although botanically 
the latter is not fai lomovcd from the olive. 

There aro tw r o varieties, the hlack-seeded and the white-seeded ; the former being 
generally known as id, and tho latter ns idi. Til ripens rather later than tili, and is 
more commonly grown mixed with high crops such as judr, while till does best when 
mixed with cotton. Tili oil is prefeired of the two for human consumption. 

Notwithstanding its economic importance the acreage under til is small, since it is 
very raiely grown as a sole crop in most districts o( the Provinces. Fields of til are 
not uncommonly met with in the distiicts lying immediately undei tlie Himalayas — 
Hehra returning 3,53G acies, Piliblnl GIG acics, Basti 1,301 acies, and Gorakhpur 857 
ncres. But the tiact in which its cultivation as a sole crop is commonest is Bundel- 
kliand, and the aiea under til in the five distiicts which are geographically included in 
this tract aic shown below — 


Districts 


Acres 


Jnlnun, ... 
Jimnsi, ... 
Lnhlpiir, 
Ilnmnpur, 
Banda,... 


0,000 

21,400 

3G,000 

49,000 

35,700 


* References -Drury Urcful PI I ml .1S‘J , Gar N-W. P. Vol x 771 ! Bentley nmlTmn. Med, PI, IDS , DC. 
I/Orig PI. Cult S3". S vnentale, Lina. , Iloxli. IT1. Ind, ill. 109 ; Biulcn-Pon ell Puuj, Prod. 4"Q. 
f Piildiiiglon Index 81. 
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R1CINUS COMMUNIS, Linn: 

[ Vide Phtc XLIII] 


Dcfcnj'tiOD. 


Origin 


Ynnctic*^ 


Dirtnhotion 


English, castor-oil plant (Palma Chnsti) ; Y£rnacdlak, arend, rcndl, reri, bhatreri; San- 
scrit, erandat 

Natural order Euphoilracccr, tribe Croionccc. A smooth often glancons annual or perennial, (in 
India usually a small irce) Stems round, smooth, hollow Petioles ion", caned, with a more or 
less conspicuous stalked gland just below ilie blade, often a few sessilo ones near their bases. Leaves 
alternate, peltate, glaucous or tinged with red, reddish and sliming v.lien young ; deeply 8-10- 
partito ; lobes ovato lanceolate, acuminate, unequally and coarsely c errate dentate, tho serratures 
often tipped with glands Stipules enclo=iug tho buds large, ovate, yellowish, deciduous Flowers 
paniculate, sub-torminal, monoecious , male flowers on loner part of floral avis, shortly stalked, 
pedicles jointed no, n tho middle , female flowers nearly sessilo and crowded at tho upper pait of 
tho Taolus Biacts broadly triangular, soon withering. Perianth of malo flower 8-j-partod , 
segments triangular, oiatc, acute, lefievcd, vahatc in mstivution. Stamens numerous, monadid- 
phous, filaments branched, antkoi lobes distinct Perianth segments of female flowers narrow 
lanceolato, erect, soon wit liciing Chary supenor, 3-celled, trigonous or sub-globose, shorter than 
tho perianth, its blunt angle-, aimed with soft spine-tipped fingei-hko prominences Ovules pen- 
dulous, ono in each cell : style- 3, connate each deeply divided into two linear brandies, their 
inner faces bright enmson and papillose Capsule about an inch long, tricoccous, splitting locu- 
lieidallv and septicidally, external pi eminences persistent, sharp Seeds about f-:n long, with 
a conspicuous caruncle at the bilum end, flattened, smooth, pinkish grey and beautifully mottled 
with dark brown ; cotyledons leaflike, luo.idly cordate, •veined 

According to M. Decandollet tins plant is a native of Tiopical Afiica, whence 
it has spiead by commerce and cultivation to Asia and along the coasts of the Medi- 
terranean. 

The use to which castor oil is geneially put in this country is that of lighting, 
but it is also largely used for lubiicatmg the wealing paits of implements, such as cart 
axles, &c. 

Two varieties are reported to he giown in the Azamgarh district, known respec- 
tively as ren and hhaticn The former is the taller of the two, and is said to be in- 
variably cut down after the first year, whilst bhatreri tiees aie allowed to remain for 
two or three years The seeds of the bhatieu vanefcy aie reported to he richer in oil 
than those of the other variety 

Castor is grown to a greater or less extent in every district of the Province®, hut 
usually as a field bolder, and very raiely as a sole crop. The only division indeed in 
which the area it covers is laige enough to deserve mention is Allahabad, whero 
it is repoited to be grown alone on between 1,200 and 1,300 acres, situated piincip.iUy 
along the margin of the river Jumna It is on the other hand a very common bolder- 


* References — Boxb n Ind m. 059, Mull Arg ml)C Prod, xv Port 11 101G , Drury Useful PI of Ind CCS j 
Badcn-Powell Pcnj Prod 421, Gaz JN.-W. P. Yol x» 772 , Bentley and Trim. Med PI 207, DC. L’Ong PI Cult. 039 
I Piddington Index 7G 
t DC L’Ong Pi. Cult Ic. 
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ing to cotton and sugar-cane fields, and is not uncommonly grown on isolated patches 
of a few square yaids in tlic neighbourhood of dwelling houses, and used as a support 
11 for the creeping bean known as sem ( Dohcltos lahlab ). It thrives on a rich soil, but 

curiously enough succeeds exceedingly well when sown along the top of the high mud 
hanks which commonly surround oichaids and vegetable gardens. In this situation 
the young plants are piotected from flooding, and their roots lapidly stiike deep enough 
' to acquiie sufficient nioistuie. 

3<:Mm It is sown at the commencement of the monsoon or in the hot weather just before 

the lains bieak. The seeds aie either sown behind the plough, being dropped at inter- 
vals of about 18 inches in every alternate funow, or they arc planted by hand. In the 
latter case a little manuie is commonly buiied with them. The young plants are oc- 
casionally earthed up to prevent the accumulation of water round the bottom of the 
stem The seeds lipen in March and Apiil. 

Harmting When ripe. the seed pods aie picked, and are either dried in the sun and broken 

by rolling (Azamgarh), or are buucd in the ground and allowed to lot. The latter is 
Method of extracting the oil the common practise in iDoab districts. The oil is extracted by boiling, and the oper- 
ation is not perfoimed by the piofessional oil presseis (or ichs), but by the gram- 
paicheis ( bluujis ). The seeds are fiist slightly loasted, then ciushed in a mortar, and 
then boiled in watei over a quick fine, when the oil uses to the suiface and is skimmed 
off. As a rule the seeds yield a quuiter of their weight of oil, but seeds of the bhatieri 
variety are said to yield as much as one-thiid of their weight. 

Young castor leaves are i elished by cattle, and the dried stalks aie utilized for 
thatching. Castor tiees aie commonly cut down aftei their first year, but it has been 
aheady mentioned that the bhatieri vaiiety of Azamgaih is commonly allowed to stand 
for tlnee or four yeais, when it yields a crop of seed each spiing, and is finally cut down, 
not because its bearing poweis are exhausted, but because it is a breeding giound for 
a hairy biown caterpillar which is supposed to bring ill-luck, 
yield of bcc(L A well giown castor plant will yield as much as 10 seeis (= 20 lbs.) of seed in a 

season, but the plants which are grown round fields rarely give more than fiom f, seer 
to U seer apiece. The yield of individual plants grown together as a single crop in 
a field is much less than tills, since flowering is hindcied by a loss of light and air, 
when the plants aie not sepaiated fiom eacli other by a considerable space. 

The castor is populanly lanked as the chamar amongst plants, and men of this 
caste aie purticulaily afraid of a blow fiom the stalk of a castor plant. 


Explanation of Elate XLIII. 


1 . 

2 . 

3 . 


Upper portion of plant with inflores- 
cence, 

Male flow cr, 

Ditto, Eccn from hclow, 


j nat. size. 
J enlarged. 


i Cluster of young capsules, 

5 Single capsule, 

(). A carpel opened to tliow the seed, 
7 A 8 Seed, 


Drawn from n living specimen gathered at Sahuranpur. 
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Description. 


Origin 


LINUM U SITATIS SIMUM, Linn.' 

[ Vide Plate XLIV ] 


English, Hgx, lmseed; Veksaculatc, alsi. tisi; Sanscrit, lima, atasi, ntasi j 

Natural order Lima', tube Eulmcne. A smooth erect annual, 3-d ft high Stems terete, 
woody at tho base, usually simple below, corymbosoly branched above, stipules none Leatcs 
about 1 m long, narrow lanceolate, entire, 3-norvcd Flowers arranged in broad corymbose 
cymes , pedicles 1-1 1 in long, slender, erect. Sepals 5, oi.itc, acuminate, 3-ucrvcd, edged with 
a membranous ciliated margin Petals f>, bnglit blue with darker coloured s ems, rarely white, twico 
as long as the sepals, oiatc with a cuneate base Stamens 5, coherent below, alternating with 
rainntc gland-liko staimnodcs Stales free, stigmas linear, clai ate. Chary =yncarpons , carpels 
5, eacli dnidcd into two locelh by spunous partitions tiom the placentas, nxilo margins cihate, ovules 
10, one in each locelhis. Capsule sub-globn'-e, a lit (lo longer than the sepals, acntonttlio apex: Seeds 
about m long, compicsscd, oioid , tc=ta ncli chestnut iirown, r.uely white, smooth and shining 

M Decandolle m lus lecently published work on Cultivated Plants obseives that 
this plant is indigenous m ceit.un localities situated between the Peisian Gulf, the 
Caspian and tho Black Seas. Ho tmees tho history of this plant and that of a perennial 
species named A anyushfolutm, which latter appears to haxc been cultivated m very 
ancient times, and to have been icplaced by L. vsitatnsimim within the last 4 or 5,000 
years. 

Flax: is grown in India solely foi its seed, and no use whatever is made of the fibre 
which its stems contain. The object of cultnation being to promote floweimg and not 
stem growth, it is sown much thmnei than it is in Euiopc, and the plant has developed 
a branching habit of giowth which would greatly lessen the xalue oi its fibie, even were 
it now caiefully cultivated for that puipose. Kumerous expemnents base been made 
within the last 40 years in glowing flax in India, and very considoinble success was ob- 
tained by a Belgian flax grower in Tirhoot with seed which had been imported from 
Emope. But it is impiohable that flax culture could be extended on any other system 
than that followed by indigo planters, undei which the giower receives a cash advance at 
sowing time, togethei with a guarantee that his crop will ho purchased at a fixed price 
Flax libie would he useless to a cultivator unless he was ceitain of gaining a sale foi it. 
It does not seem that any energetic attempts have been made to extend flax culture on 
this system, and w T hat efforts have been made to promote it have been confined to ex- 
periments which have indeed pioved the possibility of successful flax growing, hut have 
given native cultivators no immediate incentive to undeitaking it. 


* Referenc es — "Roxt) ri Tnd n lio , Ilcnlc HI 82 , V? S* A Prud 1 34 , Hoot ri Brit Ind i 410 , Baden- 
Powell Pnni Prod J31 , Gaz N -\Y. P. x, 771 , Bentley and Turn Med D. CO , DC. L’On^ PI Cult. Du. 
t Piddington Index , Boxb 1 c. 



MATE XtlV. 



Drt* a t r Jt IToiifl i# I,’ 


LINUM USITAT1SSIMUM, Linn 


Milo T C rrdi rcorln 
Tht* D Hum, Si 




LINUM USITATISSIMUV. 


41 


Vanetiei. 


Distribntion 

Soils 


Area. 


Method of cultivation. 


Irrigation. 


Harvesting 


Average outturn. 


The colour of the flowers varies from a beautiful sky blue to pure white. The 
colour of the seeds is generally a rich biown, but a wliite-seeded vanety is known in the 
south of Bundelkliand and in some paits of Cential India. The oil of tins vaiiety is 
in many respects more valuable than that of oidinary linseed, especially for colour- 
mixing, and the so-called “white” linseed has attracted considerable attention. Its 
cultivation is, liowevei, insignificant. 

The distribution of linseed cultivation offers an interesting contrast to that of id. 
In both cases Bundelkliand is an important field of production, but for very diffeicnt 
reasons. Ti! is giown on the light laviny lands winch he along couises of livers and 
ill .image lines, while linseed is grown on the heavy black mat or cotton soil of which 
the level plains aie foi med. Til in fact prefers a light, and linseed a heavy, clay soil, and 
hence linseed is veiy hugely grown in the eastern ricc-giowing distucts, wlieic til cul- 
tivation leaches its minimum. Linseed is also giown to a consideiablc extent in the 
sub-Himalayan distucts Like id it is liaully ever cultivated as a solo ciop m the 
districts of the Ganges- Jumna Doab, hut unlike id its cultivation in this tiact is confined 
to an occasional boidenng to wheat or giam fields, and its pioduction as a suboidinate 
crop in a mixtuie is quite insignificant 

Linseed cultivation thus is of insignificant impoifcance in the Meeiut Division and 
still moie so m the Agia Division In the Bolulkhand Division it is returned as occu- 
pying between 12,000 and 13,000 acres. In the Jhansi Division, which foims the western 
and least feitile poition of Bundelkliand, it occupies about 5,000 acies, while in eastern 
Bundelkliand, computing the ILimiipur, Banda and pait of the Allahabad Distnct, its 
aiea leaches 49,000 acies, or 4 percent of the total aiea undci lahi ciops. But its cul- 
tivation leaches its maximum m the Benares Division. The three distucts of Azamgarh, 
Basti, and Gorakhpui return no less than 1,22,000 acies undei linseed, which amounts 
to 6 pei cent on their total aiea ciopped in the labi season, 

Its method of cultivation vanes veiy gieatly m difleicnt localities. In the districts 
of the Ganges-Junma Doab it is as a rule nieiely sown in a line lound the bolder of a 
wheat or bailey field, or is grown in paiallcl lines acioss a field of gram. In Bundel- 
kliand it is grown either alone or mixed in huge quantities with gram, and m both cases 
the giound leceives tlnce oi four plouglinigs during the rains pieceding The seed is 
sown bioadcast at the late of 8 to 12 seeis to tlie acie In the Donates Division it is 
largely grown on land which is under watei dunng the lains, and in tins case its cultiva- 
tion is of the loughest possible desenphon, no piepaiatoiy plouglinigs being given, but 
the seed simply scatteied ovei the giound and ploughed in. It is veiy commonly giown 
in tins fashion m lice fields, the lice stubble being left standing 

Linseed is veiy laiely ungated when giown by itself, except m the Basti and Go- 
rakhpur Distiicts, wheie a quaitei of the total linseed aiea is letumed as leceivmg ono 
or two watei mgs 

The plants aie cut down when ripe, and the seeds extracted from the capsules by 
beating. 

The average produce of linseed in Bundelkliand is fiom 6 to 8 maunds per acre. 
In Basti and Goiakhpui it may he put as consideiably moie than this, 10 maunds being 
probably not an excessive estimate. 


G 
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Statement showing the Radical/ Tiafic in Linseed for the last four gears. 



1870 80 

16S0-S1. 

1851-82. 

1882-83 


maunds 

innundq 

innnnds 

mnnads 

To Calcutta, 

„ other places, 

2, 3C, 033 
21,001 

0,75,553 

91,482 

■1,21,805 

78,300 

C, 93,811 
23,103 

Total Gross Exports, 

„ Imports, 

2,01,23 1 
305 

7,07,035 

1,131 

5,00,201 

101 

<d7,277 

052 

Net Exports, 

2,00,920 

7,03,851 

5, 00, ICO 

7,10,025 


Tlio seed yields one-fourth of its v, eight of oil The oil is extracted by pressure 
in the same descnption of mill or Lol/m, which is used in expressing hi oil The oil 
pressor or ich, is usually i enumerated for his trouble by recoiling the oil calc, winch is 
a very valuable food for cattle, and is also occasionally eaten ns human food under the 
name of pinna Linseed itself is sometimes used as human food, being bruised in a 
moitar and baked in dough. 
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B Ditto, vertical rrction, 
0 Ditto, Iwck view, 

10 Ditto, vertical Mellon, 


Drawn from a liwng rpccimen gntLereJ at SaLirnnpnr. 
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Varieties. 


Cnltiration. 


BENINCASA CERIFERA, Savu 

[Tide Plato XLV.] 


English, white gourd melon; Yeknaoulah, petha (Saharanpur), kumhra (Cawnporo), 
Kondlia (Allaliabad), bhunja nnd chal-kumhra (Himalayan Distncts).t 

Natural order Cucurbilaccrr, tnbo Cucumei inccr. A laigo climbing or trailing gourd thickly 
clothed tilth white or rusty coloured pubescence. Stems thick, angular, suleate, hispid, hairs 
jointed ; tenduls usually 3-fid. Leaves 3-6 iu. across, sub-orbicular, cordate, 5-7 lobed ; lobes 
broadly tnangnjay acute or rwunvimte, bright gi ecu .eh ou>, paler lwlmr an/i more hispid ; petiole 
thick, 2-3 iu long, without glands at the apex. Flowers large, yellow, solitaiy, moncccious 
Male — calyx tubo campanulnto, densely villous, lobes 5, largo, serrate ; corolla deeply lobed, 
divisions nearly separate, obovato, mucronatc ; stamens 3, insei tod near the mouth of tlio coiolla 
tubo, filaments angular, hispid at tbo base, anthers cx^citcd, fiee, 1-celled m ono and 2-cclled in. 
tbo other two, colls sigmoid. Female: — calyx and corolla as in male; ovary oblong or o\oid, 
hairy ; stylo thick, stigmas 3, flexuoso ; ovules numerous, horizontal ; fruit fleshy, oblong or ovoid 
cylindrical, 1-11 ft., hairy and bright green when young, becoming smooth when lipe, and colored 
with a waxy bloom, often blotched with white, flesh white ; seeds ovato oblong, about jj-in. long, 
flat, managed. 

A native of Japan and Java according to M. Decandolle J 

This plant has a superficial resemblance to the pumpkin ( Cucmbila Pcpo), under 
wliicli name it was desciibed by Koxbmgh (1 c), and even now the seeds of Kumhra 
( Benincasa ) are constantly distributed in this country under the name of C. Pcpo. It 
may easily be distinguished from the latter however by its soft not pungent hairiness, 
and by the wax-like bloom which coveis the fruit. 

The cultivation of this and the following species of gomds is restricted as a rule 
to little highly manured patches in the vicinity of the village sites, and is almost entiiely 
iu the hands of men of the la'chi and mdh (or vnnao) castes. They may be sown 
either in the hot weather or at the commencement of the lains, and with the exception 
of melons, continue fruiting until the close of the rainy season 

Occasionally they foiin the sole ciop on a field, but they are more generally 
associated with a number of other vegetables, whose habit of giowtli permits of their 
being grown together without much mutual harm. Tims gouuls are not uncommonly 
sown in lines between rows of young sugar-cano or maize, being off the giound before 
the main crop has grown sufficiently high to choke them. Ceitam of the order (e. g.. 


* References —IIooI- n Brit Ind n GIG , Kurz in Jonrn As Soc Bcnp (1877) Fart u 101 , Badcn-Fowell Pnnj. 
Prod 2G5 , Atkinson Fconom Prod N ."W p Pnrt >. p 7, Gn7 N -\V P. Vol \ 700, 205 Ti htspula, Cojrmnnv m DC 
Mon Phnn in 51!) t llliccdc Hort 8p 5t 8, DC. L’Orig PI. Cult 213 Cucurbxta Pcpo, Lour l'l Coiluu 503 , Ho\b FI 
Ind in 71 G , G 117 N -W P Vol a 70!j (m purl), 
f Gn/ N-W. P Vol x 1c. 
t Orig PI Cult 1 c 
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BENINCASA CERIFERA. 


Arci 


the melons') are also very commonly grown on the deposits of sand and silt which are 
left exposed in the beds of rivers during the hot months. 

Ho complete returns of the area under himhia are available. As an indication 
of the extent to which it is cultivated, it may he mentioned that it is reported to cover 
114 acres in the Allahabad district. 

The fnut is used as a vegetahlo, and forms also an ingredient in curries. In 
Saharanpur the fruit is laigely used by the confectioners for the manufacture of a 
sweetmeat called heshim, sold at 3 lbs per rupee. 


Explanation of Elate XLV 


1. 

2 

3 


Mature fruit, ^ 

Transverse section of ditto, !> all nat size 

Male flower, vertical section, J 


4 Female flovrer, vertical section, 

5 Portion of branch, 


From a drawing of a liwng specimen cultivated at Salmranpur 


l 

j 


all nat size. 





DeECrijition 


Origin 


TRICHOSANTHES ANGUINA, Linn.' 

[iVe Pinto XL VI.] 


English, snake gourd; Yernaculah, cimchinda, chacliinga (Rohilkhand). 

Kakuial order Cucurbitacca , tribe Cucumerinca. Stems slender, herbaceous, climbing or trail- 
ing, angular, hairy ; tendrils 3- or 2-5-fid, stiff, sulcate. Leaves sub-orbicular or reniiorm in 
outline, 5-7-lobed, sparingly hairy above, lower surface with short dense pubescence becoming 
scahnd when old ; lobes rounded, with a denticulate and undulate margin. Flowers monoecious, 
whito, about 1 iu. across. Malo llowors on a long pednnelcd raceme with minute bracteoles at the 
base of each flower ; calyx slender, tubular, about 1 in. long, pubcrulous, teeth 5, subulate ; corolla 
lobes narrow, oblong, free almost to the baso, margins fimbriate ; stamens 3, filaments slender, 
glabrous, anthers connate, one 1-celled and two 2-ccllcd. Female flowers solitary, axillary, shortly 
peduncled ; calyx and corolla as in tho malo. Fruit long, fusiform, but variablo in shape and size, 
often much contoited, greenish white. Seeds about £ in long and b in. wide, flat, oblong, with cor- 
rugated margin, truncate or retuso at tho apex, grey or yellowish brown. 

This plant in all piobabilit}' had its origin cither in India or in the Indian Archi- 
pelago. f It has never been found in a wild state, unless it he considered, as Mr. C. B. 
Claike has suggested, to represent the cultivated state of Trichosauthes cucumcwta, 
Linn., a common plant extending throughout India to N. Australia. 

The following information has been recently contributed to the "Indian Forester 
by Mr. "W. Gollan, Head Gardener at SaMranpur, who has specially studied this family 
of plants under cultivation : — 

"The fruit of this vegetable is from 1 to 3 feet long, nnd of a very lmndsomo appearance. When 
“young they aro beautifully striped with white and green, nnd when ripe chnngo to a brilliant orange, Tho 
“young fruit is used as a substitute for French beans. bVheu cut up into thin strips nnd boiled, they form 
“a fail imitation of that vegetable. Like tho Ldli nnd ghia Uirai , the fruit must be used when very young. 

“ If cut when moro than 4 inches long they often hnvo a very bitter taste. Two sowings should bo made, „ 
“ tho first in April, nnd the second in May.” 

The fruit is usually eaten cooked; that of T. cucmciina is also eaten, but the 
plant is not cultivated. 

This gourd seems to he generally grown throughout the plains as a rain crop. It 
is impossible, however, to give any accurate figures as to the area occupied by it in these 
Provinces. 

Explanation of Plate XLYT. 

3, Transverse section of ditto, (nat. sure). 

From a drawing of a living specimen cultivated at Salmrnnpur. 


Malo (lower, vertical section, 
Mature fruit, 


1 nat. size. 


* References -Roxb. FI Ind. n! 701 , Hoyle III. 215 , W. & A Prod 330 , Kcrz. >n Joarn. A. Soc 

(1877) Part n. 98 , Nnudin in Ann. Sc Nat. Scr. 4 Vol. 18 p 190 , Hook FI Brit Ind n CIO , Atkinson Gconom. 

K-W. P. Port v, p, 4 , Gar N -W. F. Vol. x. 700 , Cognmus m DC. Mon Phan 111.359, DC L'Ong H Cult 217; 
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CITRULLUS VULGARIS, Schrad. 

Var. PISTULOSUS.’ 

U'tie Plato XLVII ] 

E-VQLlsn none ; VmKACULAR, tendua (Bqnor), tendn and tensi (Doab), tmda (Punjab), 
toeho, tnndus, dilpasand, tmda and alvmda (Smdli). 

Natural order Cucwlitaccrr, tribe Cucumn nicer Stems difluso, stout, fistulous. Young 
shoots densely villous with long soft spreading hairs intoinn\ed with much glandular pubescence 
which disappears v.ilh age ; tondnls 3-fid. Leaves gieen and shining above when young; old 
leases scabrous; undor surface paler, densely hairy on the nones; petioles furiovved, fistulous , 
blade ovate cordate, 5-ner\ed, 5-lobed, sinuses extending to one-thud or one-half towards the eentro 
of tho blade. Flowers nionoicious, solitaiy Male — peduncle shorter than the petiolo , enlyx villous, 
the tubo spread out nearly flat and crowned abruptly by the the short teeth, corolla flat, hairy 
outside; stamens as in C vulgaris ; disc filling up tho base of tho calyx between tho stamens, 
Female — flower on a thick peduncle which lengthens and curves downwards m fruit, calyx quite 
flat ; corolla as in male , disc collar-shaped round the stylo ; ovary Mili-globose, softly villous , style 
very short, mdividod or larely shcntly 3-cleft at tho apex, stigmas thick foimmg together a 
round head. Fruit about the size of a small turnip, of a light apple green colour, depressed at 
each end, hispid when young, at length becoming qmlo smooth Seeds black, about | m. long, 
marked on both sides by an elovated ridge which follows tho outline of the seed. 

Dr. Stocks, fiom whose paper in Hooker’s Journal of Botany much of the above 
description has been taken, fuither adds — 

“As a species this is recognized at onco from its congeners, the colocynth and the vatei -melon 
“ (C Coloci/nllns and t ulgnrts), winch nro (he only others I have to compare, by its much less divided 5- 
“ nerved and fi-lobed leaves, not glaucous ns m the water-melon, or hoary ns in the colocynth Both these 
“ last have 3-nerved, 3-lobod leaves, cleft almost to the midrib, with tho divisions also deeply lobnlatcd The 
“tendrils in the colocynth are generally undivided or rarely bifid , m tho uaier-melon they are bifid, but her o 
“they arc generally 3-1 rarely 5-cleft. Tho fistulous stem and petioles are an absolute distinction Tho 
“calyx is here much more flat than in the other two, where it is campanulafo at tho base. Tho very short 
“ style, tho almost globose ovary, tho depressed fuut of uniform colour, not striped or speckled in am, stago 
‘ of its growth, nro further marks of distinction The seeds differ from the smooth tlini seeds of the colo- 
“cyntli, and resemble more fltoso of the uatei-mclon. Finally, tho poisonous colocynth and the eatable 
“ wato -melon have associated with them here n cooknblc vegetable 

“ In Sindh it is cultivated from April to September, generally in tho same plot of ground with common 
“melons, Lnffa, gourds and cucumbers. The fruit is picked when about two-thirds grown, tho size and shape 
“of a common field-turnip, two liiclics-nnd-a-lialf high, and tlueu lnchcs-and-a-half across. It is pared, cut 
“in quarters, tho seeds extracted, well boiled m water, and finally boiled in a little milk, with salt, lilnck- 
“ pepper, and nutmeg Mussulmans generally cut it into dice, and cook it together with meat in stews or 
“curries. Hindus fry it m yhi with split gram-peas ( Ciccr anctmum), mid a curry powder of bhick-pcppcr, 

" cinnamon, cloves, cardamoms, dried cocoanut, turmeric, salt, and last (but not least m their opinion) the 
“never failing a sal alula It is sometimes made into a preserve m tho usual manner It is sometimes 
“picked when small, cooked without scraping out the seeds, and regarded a greater delicacy than when more 
" advanced ” 


* References — C fiiti’bnis, Storks in Hook Journ Vol in ]> 74 f 3 , IVnljv Ann J3ot.Sjst.ii.8n3. C lutya- 
nij Sdirnd in DC Motiogr rhan m 8011 , Clarke in Hook il Brit, Iud u. C21, 
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CITRULLUS FISTULOSUS, Stock: 




C1TRULLUS F1STUL0SUS. 


11 


Distribution and Scn'on. 


In these Provinces the cultivation of tensi is confined to the western districts. 
It is sown shortly before tho rains, and is eaten duiing the rainy .season. It is grown 
in well manured ground cither as a solo crop or mixed with other vegetables. It is 
highly thought of as a vegetable, and is coohcd in the manner already described. Tho 
seeds, according to Royle, are used medicinally 


o | Mnle flower, 

3. Female floircr, 


Explanation of Plate XIjYIL 


} 


uliglilly enlarged. 


4. I'mit, 

0. Ditto, vertical section. 


| nat size 


Drawn from a living specimen gathered nt Ealifiranptir. 



Description 


Origin 

Varieties 


LAGENARIA VULGARIS, Scringe.' 

\Tidc Plato XL VIII ] 


i / f 

English, bottle gourd; Yetutactilar, kaddu, al-kaddu, lauki, kashiplial, and gol kaddu 
(Bynor), tumri (small vanety). 

Natural order Cnaabitacar, tribe Cucumn weir Whole plant softly pubescent Stems exten- 
sively tiaihng or climbing, thick, 5-antrled , terdnls 2-fid Leaics on long pi tides ; petiole almost 
round with a deep furrow on the upper surface and v. ith a slioit conical gland on either side at its 
apes , hmb coidatc oihicular, often G m in diameter, oh=cuicly •j-.I-lobed, lounded or acute at flic 
apex; basal sniii rather deep; veins prominent beneath and podately ananged. Flowers large, 
white, soht.ny, mona'Cious Mule flower — peduncle often G m. lonsr, slender, angular, suleate 
Calyx tube c.unpanulnte , teeth f>, subulate. Totals crumpled, em.irginatc or mucionate at the 
apex, h.iny on both sides especially towards the base , stamens G , anther- conduplieato Female 
flowers — peduncle timber anil much shorter than that of the main , calyx and cmolla as m tho 
male, oinrv oblong, softly pubescent : style short, hearing 3 bifid stigmas Fruit iambic in 
shape and si/e, usually bottle or dumbbell-shaped Seeds m lung, white, obovitc oblong 
or triangular, or bidentato at the apex, with a gioove ivithm the maigin. 

This plant lias been found wild in India, the Moluccas and also in Abyssinia t 
It is now cultivated m most waim climates, including Amenc.i, Cluna and Austinha, 

The imtneiotis vaneties of this species aie chiefly distinguished by tlie character of 
the fiuit which assumes all kinds of shapes fiom that of a siphon or flask to that of a 
turnip 

The fiuit is eaten by Euiopeans ns well as by Natives , when cut young it takes 
the place of vegetable manow Natives boil and slice the whole fiuit, 01 the pulp is 
eaten with vinegar 01 mixed with nee as a vegetable cuny. The bottles used by 
beggars and otlieis arc tire dned empty fruits of this species The lumn vanety is not 
edible, its fiuit is used foi making the stiinged instrument called si/m 

Mi GollanJ gives the following infoiniation legaidmg the cultivation of tins 
gouid - — 

“ It can lie amm as emly as February, ami as late ns .Tilly However for r any season use, two rnvingb 
“ should bo made, the fust m Apul anil the ‘pcgiuI m June. The first sowing will bo ready for use m the 
“ beginning of the mins Tlie socoiul will come in about tbe lnnbllo, ami beep up the snpplv until l lie cold 
“ season It can be sown in imr*crir s ami transplanted, or sown at once wlii'ic intended to be giowtl The 
“ latter model-, prcfciable, but if an empty plot is not amiable when the sow mg sen. on arm os, it is better to 
“ adopt tbe fir-t named, than let the sowing ^evuin slip pv-t It succeeds be.t m beat ily nnmueil sandy soil, 
“ but will Unite 01 di mrily well in any When sown or transplanted, tbe seed- or plants should be inserted 


* References —IV S. A rrnil ‘111 , Mu'lit 111 t 107 Hook n lint In.l 11 l.ll, llntm IV ,dl I'nnj Pro! 
2G4 , Atkin. on 1 ermnni l’rod K -W 1’ l’irt i p 1. Gn- N -U I’ Vol \ TOO, Nninlm iri Ann Sc Ant Str 4 Vol 1L> 
p DI , Co'.ninus in DC Mon Ptnn in 117 , DC L’Ong 1*1 Celt 107 , Indian I ioc-it, Vol 1 , (t.sspp o|iy , C"Cu r lnU i 
Xa/rtncn m, Lmn , Tlo'b 1-1 lm\ m 71S C Pep o Gai 7. -IV I’ Vol \ 70J (i i i irtj 
I L’Orig FI Celt 1 c 
J Iud 1'or loc ut 
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“ in patches C feet npnrt, No supports aro required, as it prefers to trail along tbo ground. It should bo 
“ weeded when necessary, until tlio patches interlace and cover the ground. Afterwards it will not requiro to 
“ bo touched, ns tlio denso network of branches will keep down the weeds.” 

The following was the aiea under /caddie during the rainy season of 1880 in 
certain districts from which returns of its cultivation have been received. The figures 
will serve as an indication of its importance in different parts of the Piovinces. 


Allahabad, 

Meerut, 

Mninpnri, 

Shahjahanpu r, 

Bulandshnlii, 

Eijnor, 

Jalnun, 


Acres. 

202 

HO 

7G 

Cl 

r>t 

r.7 

28 


JO*pl(i'iation cf Plate XLVIIT. 


1. Mature fruit, ^ , 

2 Trausv erso 6Cction of ditto, i na . Fin 


3 Female flower, vertical section, 
•t Male flower, vortical section, 


| nal mro. 


From a drawing of a living specimen eultivaled at Saharanpur. 



CUCUMIS MELO, Linn * 


Var. MOMORDICA. 

(t'l* Plate XLK), 


English, none ; Vernacular, kaclira (unripe), plrant (ripe), truti t 


This is one of the more marked varieties of C. MeJo, differing only, however, as 
far as description, can apply, in the form and nature of the fruit. The fruit is cylin- 
drical and quite smooth, and when ripe hursts spontaneously. In size it varies from 1 ft. 
to 2 ft. long, and from 3-G in. in diameter, and weighs from 4-8 lbs. The seeds are 
rather smaller than those of the common melon. 


Roxburgh (FI. Ind. 1 c.) saj's of this plant : — 

11 The fruit 13 much eaten both by Natives nnd Europeans ; when young they nro n good substitute for the 
11 common cucumber, and when ripe (after bursting spontaneously) with tbo addition of a littlo sugar they arc 
“ little inferior to tho melon, nnd reckoned very wholesome.” 


The following is the area returned as under pliant 
in certain typical distnets : — 

Bijnor, .. ... ... . . 

Allahabad, ... ... . . 

Shahjahanpur, 

Muttra, ... ... .. . . 

Aligarh, ... 

Jhnnsi, 

Mnmpnri, 


during the rainy season of 1881 


Acre; 

212 

183 

11C 

42 


17 

9 

7 


1 Ripe fruit, transverse section, 
2. Entire fruit, 


Explanation of Plate XLIX. 


• nat. size. 


3 remain flower, j 

i Male flower, / 

G Portion of (lowering branch (nat. Eire). 


enlarged 


From a drawing of a hung Epccimen cnltn ated at Eahdranpnr 


* References — Cogniaux in DC Aton Pbaa. in. 481 , Atkinson Eeonom. Prod N -W P. Port v p 0 C Por.or- 
dica Roxb in Ind m 720, W. & A Prod. p. 342 
t Roxburgh 1 c 
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CUCUMIS MELO 



Description. 


Origin 


Varieties. 


CUCUMIS MELO, Linn.' 

IT He Plate L ] 

\ , 

English, melon; Veuxacolab, kharbuza. 

Natural order Cucwbitacccc, tribo Cucumerinctr. An annual, nliolo plant rough with hispid 
hairs. Stems creeping, scabnd and obscurely angled when young, becoming nearly round and 
smooth ; tendrils simple, long and slender. Leases about 3 m. across, pnckoral, orbicular reniform, 
or 3-7 lobed, tlio lobes rounded and coarsely denticulate, upper surfaces blueish green, light green 
below; veins foiming a pioniinont network beneath; petiole 1J-3 in , angular, sulcatc. Flowers 
in fascicles, shortly stalked, yellow, monaicioU'. Male flower ; — caljw tube campanalato or sub- 
cylindrical, villous ; teeth 5, shorter than the tubo, erect or spreading ; corolla greenish at the baso 
and densely hairy •within tho tulio ; limb 5-partcd, dni=ions otato acute, extending about half way to 
the tubo ; stamens 3, filaments short, glabrous, anthers free, ono 1-cellcd, two 2-celled, connectivo 
forming a tcinnnal crest ; lobes floxuose. Female flower • — calyx and corolla as in tho male ; stylo 
short, stigmas 3, obtuse ; o\ary pubescent. Fruit very variable in shape, spherical, ovoid, obligated, 
or contorted, downy or glabrous, ne\or prickly ; flesh usually sweetish. Scods nearly b m. long, 
oblong, compressed, without a margin. 

The conclusions arrived at by M. A. Decandolle in his recently published work on 
the origin of cultivated plants indicate N.-W. India, Beluchistan and perhaps W. Tropi- 
cal Africa as the countries in which this species has existed in a wild state. 

Tho varieties of this species are very numerous, and include plants which not only 
differ very much in appearance, but also as to the uses to which they are applied ; some, 
for instance lakri and plaint ( sec preceding article), being used only as vegetables. The 
distinguishing characteisof all the varieties aio confined almost entirely to the fruit, — 
as to its shape, size, and colour; M. Naiulin lias conclusively proved their specific 
identity by tho experimental cultivation of every obtainable vaiietjx The results of 
theso experiments were published in the Annales dcs Sciences Natuielles, a reference 
to which lias already been given. 

From an agricultural point of view the melon is peihaps the most important species 
of the order, since it is grown to a large extent on sandy sti etches in river beds, which 
could hardly bo made to produce any other crop with profit. So soon as the sand hanks 
are exposed by the falling of the river, operations commence by enclosing small plots 
with glass fences in order to protect them fiom the inroad of drifting sand. A plenti- 
ful stock of manure is then carried to the spot, and large holes dug at regular inteivals 
throughout the plot, into which the manure is clisti ibuted. The melons are sown over 
the manure in the holes, which act therefore in the same manner as forcing beds. 

This is the practise in growing melons in the beds of rivers such as the Ganges 
and Jumna, which consist almost wholly of white sand. Where the river deposit is of 


* References — Roxli. I’l Iml ih 720 , Km? in Jonrn Ap Soc Bong (1B77) I’nrt ii ]> 11)2 , llnok FI. Brit 1ml 11 
C20 , Nmnlin jn Ann Sc Nnt Scr 1 Vol, will, ; Atkinson Ecom. Broil. N -W. P, Yol r p. 0 j Gnz K.-W. I\ Vo) \ 701 , 
Cogninti'c in DC. Mon. l’luin. 111 . 184 , IlC. I.'Orig. I’l Cult. 205. 
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richer quality and contains a mixture of organic matter, a much less amount of manure 
is required, and it is reported that occasionally manure is altogether dispensed with 

The melon beds commence fruiting in April, and continue yielding until they are 
overwhelmed by the lise of the river in June. 'When laid incautiously near the water 
level, they are not uDfrequently submerged by the rise of stream which takes place 
during the hot weather months before the heat of the monsoon, and is due to the meltin 
of snow on the higher ranges of the Himalaya. 

The following is the area reported to hear melons during the hot weather in the 
80 temporarily settled N.-W. Provinces districts, from winch agricultural returns have 
been received. The figures represent tho average of the returns for the three years 
1S79, 1880, and 1881. They probably include a certain amount of land under cucur- 
bitaceous crops other than melons, of which iarhuza (water melon) is the chief, hat 
they professedly relate to melons alone. 


Meerut 

Division 

RobiH hand i 
Diusion. | 

A pm 
Diusion. 

Allahabad 

Diusion, 

CTlnding 

Jnnnpnr 

District 

Benares 
Diusion, 
including 
A7imgarh, 
Basil ami 
GoralJipnr I 
Districts, 
onl) . 

Jlmnsi 
Division. 1 

i 

Knrraan 

Diusion, 

including 

Tarni 

District 

only. 

Total. 

acres 

acres 

acres. 

acre". 

acres 

acres 

acres 

acres. 

5,268 

5,087 

5,G2G 

4,4C5 

i 283 

2,121 

133 

20,583 


EiplanaUon of Plate L 

Transverse section of fruit I D. rcroslo flower. 

I 4 Mold flower. 

From a drawing of a hung specimen cultivated ot Sat&ranpur. 
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Description 


Origin. 


Varieties 


CUCUMIS SATIVUM Linn: 

[Tide Hates LI. and LI I], 


Ekgush, encumber; Vernacdlah, kbira; Sansciit, sukasa.f 

Natiual order Gucurlitacecc, tubo Cucumci inccc. A scabrous trading or climbing annual. 
Stems little biauched, angular ; tench ils simple (much reduced in tho trailing hot weather vanety) 
Leases 3-5 lobed, sub-tn,ingular cordate, undulate, voiy lough on both sides, daik gieen above, 
palci beneath ; lobes acute or acuminate, with a dentate or crenate maigin ; petioles about equal 
to the blade, stout, solid, deeply channelled above, and hi=pid. Flower? shortly stalked, yellow, 
monoecious. Malo flowers in avillaiy clustcis; calyx tubo campanulatc, very bail y, teeth sub u- 
lato about equal to the tube, spreading or reflexed ; corolla about in. across, diuded more 
than half way towards tho base, hairy outsido especially on tho loins ; stamens 3, anther lobes flex- 
uoso, conuectne founiug a terminal ciest. Female flowers solitary or fascicled , calyx aud eoiolla 
ns in malo; ovary ovoid, style short, with three oblong stigmas; fruit ovate or oblong, very variable 
m sizo, smooth or tubeiculato, yellowish gicen or mottled with brown ; Eceds numerous, white, 
aculo at each end, without a maigin. 

There is no doubt that tho original home of the cucumber was in Northern 
India ij: As a cultivated plant in this country it is of great antiquity. 

There aro numeious varieties, some of them hot weather, others rainy season vege- 
tables. Tho ordinary hot weather kind has small egg-shaped fruits. Mr. Gollan§ 
romarhs as follows regaiding the proper mode of cultivation . — 

“ In order to keep up tho supply until the beginning of tho rains, three sowings should bo made, one 
“ in tbo end of February, one in (ho middle, and one in tho end of March. It will succeed fairly well m any 
11 soil, but prefers a rich ono Tho ground should bo laid out m drills, ono foot apart. Sow tho seed? 
“ nlong both sides of tbo drill, and if tho soil is very dry, water immediately after Bowing. After they 
“ germinate, water every ten days. This vegetable, like tho Lain, should not bo watered too often.” 

The rainy season varieties have much larger fruits, moro like the English Innd 
in appearance, Mr. Gollan [j mentions two varieties as being commonly grown in this 
pait of India, and thus desciibes them : — 

11 When in a young slate the colour of one is a dark green, and of tho other creamy-white. When full 
“ grown both aro about n foot long, nnd the colour changes to n rusty brown. These two, although not 
"equal to the commonest varieties met with in England, are not to bo despised. They thrive with litllo 
11 care, nnd nrc always 6ure of yielding a crop.” 

Anolhcr variety called C. JIai (hotel ii, Eoyle, grows wild on the Himalayas, and is 


• References — Uo\li II Ind. Ill 720, W. & A. I’rod 342 , Ivura in Joum As Soc Bcng 1877 Part n p 103, 
Nnmlm Ann Sc Mat Scr 1 Vol. m. p 27, IIool* FI. llrit 1ml. n 020 , Atkinson Econom Prod N-W P.l’artr p 5, 
Gar N-W. P. Vo!, x. 701 , Co K nmnx in DC Mon Plum m 49S i DC. L'Ong. FI. Cult 210, Iml. For, Vol i\. 
(1883) pp 1C2 ami 201. C, JIaidtLichi\ t Ro)lc 111. 220 t *U f. 3 
f fielding ton Indo\ 2C 
t DC L'Onp Pi. Cult. 1 c. 

§ I ml inn Forester Vol \k. (1883) p. 1C2. 

| Indian Forester Vol, ik. (1SS3) p 201. 



CUCUJIIS S ATI VOS. 


frequently met with at low elevation ; this is the air alu of llumaun,* and pcihari in- 
ch apart of the plains. 

The area occupied by Ultra, during the rains of 1S81 is given below for certain 
typical districts. This is exclusive of the area on which it was grown as a hot 
weather crop and cleaned off the ground before August. The figures therefore greatly 
under-estimate the total area on which it was cultivated. 


Acres. 

Allahabad, ... ... . . ... .. ... 183 

Budnnn, ... ... ... ... ... 153 

Slmbjnlianpnr, . . ... ... ... ... ... 80 

Hnmirpur, ... ... ... ... ... ... 48 

Mainpnn, ... ... ..< ... ... ... 42 

Jnltmn, ... ... ... ... ... ... 2G 

Meernt, ... . . ... ... . . ... 13 


Explanation of Plate LI. 

1. Maturo fruit, 1 

2 Mala dourer, vertical section, 5 oil oat size 

3 Transverso section of fruit, J 

TIio abovo Plates are from drawings oflivmg specimens cultivated nt Sabaranpnr 


Explanation of Plato LTI. 

1. Portion of branch, ) 

2. Male dower, vertical section, / 

3. Female dower, vertical section, > nil nat. size 

4 A 5. Mature frmt, l 

0 Trnnsverso section of ditto, f 


Eojlo 111. t.47. 
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OUCUMiS UTILISSIMUS, Ro.-<b 



CUCUMIS MEL(X Linn: 


Var. UTILISSIMUS. 

Plates LIII. and LIY). 


Ynnctics 


English, nono ; Vehnaculab, kakri, kakri reti. 


This is another of the extreme forms or vaiieties of the melon, differing in the 
shape of the fruit, and the uses to which it is applied. The fruit varies from short oval 
or cylindrical to elongate, and is either straight or curved like some varieties of cucum- 
ber. Some specimens grown this year in the Sahaianpur gaiden measured over a yaid 
in length. They also vary in colour fiom dark green to nearly white, usually changing 
to a blight orange colour when ripe. The seeds, like those of plaint, are rather smaller 
and more slender than true melon seeds. 

Roxburgh (FI. Ind, 1 c.) makes the following remarks on this plant — 

“ Tins appears to rao to bo by far the most useful species of Gucumis that I know , when little more tlmn 
" one-half grown, (hey arc oblong, and a little downy, in this state they arc pickled , when ripe they are about 
‘'as largo ns an osttuh’s egg, smooth and yellow, when cut they have much the flavour of the melon, and 
“will keep good for several months if carefully gathered without being bruised and hung lip, they aie 
“also in this 6tngo eaten raw and much used m curries by the Natucs. 

Tbo seeds liko those of other Cucurbitaccous fruits contain much farinaceous matter blended with a 
“large portion of mild oil; the natives dry and gund them into n meal, which they employ ns an article of 
“diet, they also express a mild oil from them, which they use in food and to burn in their lamps. Experi- 
ence, as well ns analogy, prove these seeds to be highly nourishing and well deserving of a more extensive 
“culture than is bestowed on them at present.” 

Kakri is an important article of food with the poorer classes duiing the hot weather 
months. "Unfortunately there are no statistics of the area on which it is grown during 
this season. The following figures show the area which it occupied duiiug the rainy 
season of 1831 in certain typical distiicts — 



Acres. 


Acres. 

Allahabad, 

640 

Mnltra, 

21 

Fatcbpur, 

110 

Aznmgnrh, 

18 

Mainpuri, 

29 

Pihbbit, 

11 


l. 

O 

*■« 

3. 

4 

5. 


Explanation of Plate LIII. 


Fruit, 

Female dower with portion of co- 
rolla removed, 

Fruit, transverso section, 

Male flower, vertical section, 
Ditto, seen from below, 


all nat. size. 


i 


Explanation of Plate LTV. 


], Young fruit, transverse section, 
2 Mature fruit, transverse section, 
3. Ditto entire (reduced 
4 Male flower, vertical section, 

0, Female flower, vertical section, 


| nat size. 


nat. size. 


From drawings of living specimens cultivated at Sihuracpur. 


* References — C ntilissimut, Kovb, F! Ind. in. 72L , Atkinson Ecan Prod N.-W. P. Part i.p 5; Indian 
Forester YoL ix. (1883) p. IG1. See also authorities under C. Me h. p. Cl. 



CITRULLUS VULGARIS, Schrad: 


[Uifltf Plates LV. and LVI ] 


Dc a cnption 


Origin 


Aron. 


English, water melon; Velnachlat. tarbuza, kalinda, hindwana;f Sanscrit, ehaya-pula-t 

Natural order Cucw bUacccc, tribo Cucumcrinccc. A climbing or trailing hispid annual. Stems 
branching, angular, tendrils 2-fid, firm; pubescent. Petioles about 2 in., nearly round, villous ; 
" blade of leaf 3-5 in long by 2-3 in. broad, triangular ovate, cordate, deeply trifid, segments pmna- 
tifid or bi-pinnntifid, terminal one larger; lobes undulato or lobulate, palo green above, ashy beneath. 
Flowers monceeiou=, axillary, solitary, rather largo. Malo flower -—peduncle falling short of the 
petiole; calyx tube broadly cainpanulato ; lobes narrowly lanceolate, equalling tho tube; corolla 
about an inch in diameter, greenish outsnlo and villous ; segments ovate, oblong, obtuse, 5-ncrvcd. 
Stamens 3, anthers freo. Femalo Rowers — calyx tube fused with tho ovary, contracted above, lobes 
and corolla as in tho malo ; ovary ovoid, densely villous ; sty lo short ; stigmas 3. Fruit largo ovoid, 
dark gTeen or mottled, sometimes covered with a glaucous waxy bloom, Re=h white yellowish or 
red Seeds compressed and usually margined, varying much in shape and colour. 


The water melon is indigenous in the equatorial regions of Africa.^ The fruit of 
the wild plant may he hitter or sweet without any' observable difference externally. 

The well-known fiuit yielded by tins plant seems to be universally appreciated by 
the Natives, and is by no means despised by Europeans. Though deficient in flavour it 
is always cool and refreshing 

It is usually sown in January or February, and the fruit ripens during the early 
part of the hot season 

As a crop it is a somewhat precarious one, being often entirely destroyed by un- 
timely showers, or by severe hailstorms, winch latter are by no means unfrequent during 
the time when the fruit is ripening. 

Although laigely cultivated m these Piovinces, statistics are wanting to indicate 
even appioxtmately the total area it- lias occupied duiing past years. 

The following are the mens it has been reported to have occupied in certain dis- 
tricts during the rainy season of ISS1 — 


Ciilirifsbalir, 


Acres 

5G 

Ffirnldinlnd, 

1 ... 

Acre; 

13 

Jaliuin, 

.. 

-IS 

Mutlrn, 

... 

0 

Meerut, 

•* * * § 

2G 





Explanation of Plate LY 
1 A 2 Male flower, i 

3. Fcimlc iloivcr, i CT1 ^ r £ed 

Tho above arc from dravnn 


Explanation of Plate LVI 
1. Trait, trans\ crbO section 
2 Entire fruit, (reduced 4). 
gs of living specimens cultivated at Saharan pur. 


* References — Nuud m Ann Sc NaL Ser 4 Vol, Xii p 100 , Hook n Ind. n C21 , Athn<on Ecmmm Trod 
^ ^ PfJt \ p 10, Gnz N *\V P. Yol i p 701 , Ccgm.nov m DC Mon Phan Vol m p £05 , DC L’Ong PI Colt 
„09 Cncnmtt Ciirullus, DC, Prod m 301. C?xctir/»i(a Cilrullutj Linn , Roxb PI, Iml m 710* W A A. Prod. 331, 
Baden-Ponell Puri] Prod 2Cf 

f Gm NAV p Vol x 701. 

if Piddinptna Index, 

§ Derandollc Lc. 



PLATE LV. 



CITRULLUS VULGARIS, Schrad 




nvri lvi 
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CITRULLUS COLOCYNTHIb, Schrao. 



Description 


C'lTRULLUS COLOCYNTHIS, Schrad : 

\_Vtdc rlnte LYIL] 


English, colocynth; Yr.RNACUL.vn, indrayan, mukhal; Sanscrit, indra-vanmi, viEhala.t 

Natural order Cucurlitacar, trilie Cucumcnnccc. A scabrous trailing perennial herb. Stems 
slcndoi, angular, branched ; temluls bifid, slender. Leaves ns in C. vulgaris, but smaller, stiller and 
mote =cabrou«, terminal segment more deeply cut ; petiole about 1 in. Hovers rather large, soli- 
taiy, monoecious. Male flowers . — calyx tube campauulntc, hairy, lobes subulate recurved ; coiolla 
pale greenish yellow, conspicuously a cined , di\isions extending more than half w r ay down, ovate, 
acute, mucronatc Female floweis : — calvx tube fused with the osaiy, contracted above, lobes and the 
corolla as in the male ; sfaminodes 3 ; ovary ovoid hairy. Fruit nearly globular 2-3A in. in dia- 
meter, smooth or faintly grooved, dark green mottled with yellowish blotches arranged in undulating 
hands ; epical p thin, coriaceous, yellow when dry ; pulp intensely bitter. Seeds chestnut coloured, 
about J in. long, smooth, obo\ate, compressed, not margined. 

Colocynfh can hardly be considered either ns a field or a garden crop in these Pro- 
vinces, for the fruits are collected from plants which are found wild in abundance on 
certain desert tiacts of KAY. India, and nowhere in India does it appear to he systema- 
tically cultivated. It is, however, an important medicinal plant, which is capable of 
Icing cultivated in the drier parts of these Provinces. 

The part used ns a medicine is the spongy Bccd-bcaring portion of the fruit; it is 
intensely bitter, and acts as a strong purgative. 


Jixplanatica of Plate LYlt 

1. Portion of flowering branch, 

2, Main flower, 

H Pcmnle flower, 

I'roin n drawing of a lning rpecimcn culthnted in SaliAranpur Garden. 


f al! ml size. 


D Ditto, transverse seel ion, j n b nri t nizc 


“ Reference!) — Wight Ic.t. 493, Bob'i l'l Orient ii 759 , Bcnllej and Trim Med PI. 114 i IIooL.TI Brit Ind. 
11, C90| f.nuilln in Ann Sc Nat. Scr 1 Vol, 12 p 99, Cof,imui\ in DC Mon Plinn lit 510, Atl inson Uconom, Prod. 
N IV. P Purl i p 10, Grz. N’.-W P, Vol x. 701. Ciirtmh Cuh'ryiitliu, Linn, W. X A Prod 912 
f I’iJilmj; ton Index 25 

I 



O' UO ORBIT A MOSCHATA, Duchesne. 

[Tide Plates LYIII-LaI ] 


Description 


Origin 


English, musk melon; Yernaculah, sitapkal, kumra, kaddu, nntha kaddu. 

Natural order Cucurhifacev, tribe Ciicinno mac. A large hupid climbing or trailing herb. 
Stems extensive rarely sboit, thick, loundish or obscurely 5-angled , tendrils 'To-fid Lcaies 
rather soft, bright greon, blotched with -white above, paler beneath, ronndi=li remform, A-T-lobcd, 
mnigin denticulato ; petioles 2-5 m. thick, round, sulcate, hollow, hispid, but the linns not pungent 
Flowers solitary, large, yellow, monoecious Male flower — peduncle nearly round , calyx tubo I 
in. in length, bioadly campanulate, densely tomento^c ; sogments 5, linear, erect, about m. , 
corolla 3-4 m. greenish yellow outside, oraugo colouicd and shining inside, hairy towards the base , 
seements cut about leflexed, acuminate, hooded at tho apex and mucronate ; stamens 3, inserted 
near the ba=e of the cal} x tube , filaments free ; anthers connate, colls conduplicate. Female flower — 
peduncle 5-gonous ; calyx tube icuy short ; segments foliaceons ; corolla as m tho male ; rudiment- 
ary stameus at the baso of the calyx tubo. Fruit of various shapes, cylindrical, ovoid claiate or 
sub-globose, oi depiessed at apox and baso and more or loss ribbed, dark green when young, 
covered with a delicate glaucous bloom when ripe. Seeds | in long by } in. wide, ovoid, com- 
pre==ed, margined 

It is a little difficult to distinguish tins species from C Pcpo (pumpkin or vegetable mariow) 
and C maxima (melon pumpkin) in all stages of its growth , Duchesne himself hating failed to 
distinguish the two latter f In this country tho musk melon is usually known as C. maxima, an 
erior which took root many years ago (see Wight's figures in his leones and Illustrations), and ha'- 
been adopted by many subsequent authors J The hairiness of C. moschata is haishcr than that ol 
C. maxima, but much less so than that of C Pcpo, which is decidedly pungent. Tho leaves oi 
G moschata are usually maiblcd with whitish blotches ; not so in C maxima, larely in C Pcpo. In 
C moschata the peduncle of the female flowei is angular, whereas m C maxima it is nearly round. 
In C. moschata tho calyx tubo is very short and almost obsolete A vciy distinct character is af- 
forded by the Icufhko calyx segments of tho female flow-cr of C moschata, in C maxima and G 
Pcpo they aic subulate The glaucous bloom on the lipe fiuifc of C. moschata is anothei distinguish- 
ing character. 

Tins is one of the tluee species mentioned by M Decandollo in bis recent work on 
cultivated plants, the origin of winch are quite unknoivn 

The names vegetable manow, pumpkin, and squasb are loosely applied m India as 
m other countries C. Pcpo, that is the tine vegetable manow, is not, as fai as we are 


* References.— Nmlm in Ann Sc NqL Scr 1 Vol 11 47, ITook T\ "Cut Iml n 022, Atlinson Fconom Prod 
N -W P Piiit'v p 11 , Gaz N -W P Vol x p 702, Cogmanx in DC Mon Phan m 540, DC I/Orig PI CulL 201 
C Mifopcpo, Lour , lfovb FJ. Iml ui 719, G riaxmia, W & A Prod, 051 , Wight III* t 505, Ic 507 , Gnz 24 -W P 
1 c , Indian Forester Vol k (1S83) p 202 C Ptpo, Ro)lc 111 218 
f See 24 mdm in Ann Sc Nat, I c 

X In Atkinson’s “ Isotcsonthc Economic Products of tfio North-Western Provinces, Pnrt i , p 11, his C maTuna and 
C mfliikatu are both C vienchata, Ducli , and his C Pepo on the following ppgc is made up of Pcmncara cerijira aatf Za^n- 
auavulgaris The confusion uitk Btnmcasa originated with Lourciro in his Eloin of Cochin China, 
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PLATE LAI. 







CUCURBIT A MOSCUATA. 


59 


aware, a cultivated crop of tliese Provinces ; nor is C. maxima (the potiron of the French). 
A large number of specimens of cultivated cucurbitacem have been received from vari- 
ous Districts of these Provinces, but only one species of Cucurlila has as yet been detect- 
ed, viz., C. mosclala. 

No satisfactory statistics are available. The following is the area which it is said 
po have occupied in certain districts during the rainy season of 1881 : — 

Acres. 

Fnrul;li#bad, ... ... ... ... ... ... ygg 

Catrnporc, ... ... ... ... 20 

Jbnnsi, ... ... ... 13 


Explanation of Elate LYIII. 

1. Mole flower, 1 , . . a 

„ r , . 1 TPrllc:i ' «'ctione, I „ , , 

2. Female flower, ) >allnat. euc. 

3. Ovary, transverso section, J 


Explanation of Plate LX. 

1. Jlvtremily of flowering- brand,. "] 

Male flora or, vertical radio.,, I a „ s ; 7e , 

3. Lower portion of female tlovrcr, [ 
vertical section, J 


Explanation of Plate LIX, 

1. Ripe fruit, 1 , , . 

„ ‘ . „ traduced to J. 

2. Transverse section of ditto J 

Explanation of Elate LXI. 

I' !!'F° rr . Ult ’ ] reduced tot. 

2. Ditto, transverse section, J 

3. Seed (nat, tire). 


The above fuur plates are from living specimens cultivated nt Sal'&ranpur. 



Description. 


Origin 

Use:. 


Cnltnntion 


LUFFA ACUTANGULA, Roxb.' 

[ rule Plato I,XII ] 


English, nono ; Yeiinacolat. kali taroi, kali tori, satpatiya (Bundelkhand). 

Natural order Cucmbitacm, tribe Cucumerinac. Stems extensively trailing;, slender, little 
branched, clothed -with adpressed pubc^cenco, 5-anglcd, angles winged ; tendrils 3-C-fid. Petioles 
about 2 in , round or obscurely angled, with a deep furrow on tho upper sido. Lear os 3-4 in, 
across, palmately 5-7-anglcd, palo green, xongb on botb sides blowers rather large, palo yellow, 
moncccious ; male and fcmalo from the samo axil. Male flowers m orect axillary racomes (corym- 
bose at first as in Ciuci/crcc, pedicels jointed near tho middlo, and with a thick spoon-shaped 
glandular bract a littlo below fho joint , calyx tuba turbinata, teeth lanceolate, acuto, about equal 
to the tube, tuberculate at tho base ; corolla pubescent outside especially on tho prominent veins ; 
segments 5, obovatc or obcordato, mucronate Stamens 3, ono 1-cclledtwo 2-celled, filaments hairy 
below Ecmalo flowers larger than ilioso of tho male, solitary, peduncles longer than tho petioles, 
not jointed, calyx and corolla asm tho malo, but tbo latter sooner falling , stylo with three spreading 
stigma', fi mt about 1 ft long, and 2-3 m. m width, smooth, clavate, obtuse, furnished with 10 
sharp longitudinal ridgos, and tipped with tho persistent calyx segments ,t seeds without n wing 
obovatc, bilobcd at tho baso, 4 in. long and £ m. broad, corrugated, black or mottled with grey. 

Indigenous in India and in the Indian Archipelago J 

The fiuit of this species is much cultivated during the rainy season, and is highly 
valued as a vegetable. By the Natives it is used chiefly in curries , the half-grown 
fruits when boiled and dressed with butter, pepper and salt arc, says Roxburgh, “little 
infeiior to green peas.” 

Mr Gollan says § — 

“ Tno sowings will beep up a supply from July until October The first sowing should bo made in April, 
“ and the scrond in the end of May, or beginning of June. Tho seeds should bo sown in lines at tho same 
“distance apart ns cucumbers ’’ 

No reliable information can be given as to its distribution and the area it occu- 
pies m these Piovinces. 


Explanation of Elate LXII 

1 & * * * § 3 Male flowers j 4 Fruit. 

2 Female flower | 5 Transver-o section of ditto 

From a drawing of ft living- specimen cultivated at SalArnnpur 


* References — Kntb Hort Deng 70, FI lad m 713, W & A Prod 313 , Fi I3rifc Ind n Cl 7, (Atkinson 
Econnrn Frml N -IV F, Fart % p 0, Gaz N-W. P, Vol a 700, Knnd in Arm Sc Nat Per. 4 Vol 12 p 123, 
Cognian\ m DC* Mon Phan m 159 , DC L’Ong FI. Calt 215 , Indian Forester Vol ix, (1883) p. 201, Cucumt 
Acuta Linn 

| lloxliur"li oilmen rs — “ There is the rudiment of a lid nt the apex of the fruit, hnt it ncTcr separates spontaneously. 1 

% DC I/O up FI Cult 21G 

§ Ind lor 1 c 





S’J/YTE IAH1, 



[_ LJ F" A /EEL GYPTIACA, fv? i l. t_ 



LUFF A yEGYPTIACA, Mill: 


[Fide Plate LXIII]. 


Desei iption 


Origin. 


' Uses, &c 


Cultn ltion. 
Distribution and Area 


English, none ; Vernacular, taroi, ghiya taroi, turai, dhandhal (Kumaun). 

Natural older Cucuihtacea, tnbo Cucumcrmccc. Annual, whole plant more or less scabious. 
Sterns extensively climbing 01 trailing, 5-anglcd ; tendrils 2-3-fid. Leaves orbicular reniform, 
G-7 in acioss, palmately lobed or 5-angled , lobes triangular or lanceolate, acute or acuminate, 
sinuate dentate, bright green, hispid on Loth sides ; petioles 2-3 in,, striated, channelled. 
Flowers rather laige, yellow, monoecious ; male and female from tlio sumo axil. Male flowers in 
panicles, peduncles long, biacteato at the base, pedicels biacteolato ; calyx tube broadly campanu- 
lato, segments 5, luneoolitc: petals 5, oblong with cuneato base; stamens 5. Female flowers 
solitaiy,f peduncle 2-3 in or more; calyx tubo produced beyond tlio ovary, lobes and corolla 
as m tlio malo'flowcr; ovary cylindrical, smooth. Emit 1-3 ft, cylindrical or fusiform, occa- 
sionally subtiigonous, with 10 dnik 'green hues which are sometimes elevated into ribs. Seeds 
black, about 1 in. long and g-in. bioad, oval, compressed, smooth, margins narrowly winged. 

This plant is a true native of India, £ it is cultivated or naturalized in most hot 
countnes of the world. 

Tins vegetable is used in a similar manner to that of the lali taioi. It is much 
grown in the plains as a lainy season vegetable, and may often be seen ti ailing over 
bushes or the roofs of native huts. 

Its cultivation lesembles that of the preceding. 

The aiea it occupied in certain of the N.-W. Provinces temporarily settled distiicts 
during the rains of 1SS1 was returned as follows . — 


District. 

Allahabad, ... 






Acres, 

256 

Meerut, 



. , 

. « ■ 

... 

199 

Bndaon, 



... 

. • . 

... 

101 

Cnvrnpore, ... 



• i • 



Go 

Hijnor, 




... 

... 

51 

Ribbing 



... 

... 

... 

•15 

BtiinndbbnLr, 



... 



43 

Muttra, 



... 



37 

Jalaun, 



... 

... 

,,, 

29 


Explanation of Plate LXIIT, 

1. Pipe fiuit (reduced to })• I 3 Male flower 

2 Female (Ion er. I 4 Transverse section of fruit. 

prom a drawing of a living specimen cultivated at Saluianpur. 


'References — Ilnol FI. lint Inti 11 G14 , Atkinson Econom Trod N -W P Part v. p C, Gnz N-W P Vol \. 

700 L pintanitra, llovli Ilori Bcng 70, FI lull m 712, W. &, \ Prod 7! 13 , Wight Ic 109, 111 100 bis L laccmom 

Ko\l> lc 715 L clacata, Ito\b 1 o 714 L cylinilrica , Ruein , Iuirz in Jonrn As Soc Beng. (1877) p 100, Cogiuiuix 

m DC Mon Pimn m. 45G, DC L’Orig PI Cnlt 211, Iml Forester Vol it. (1S6J) p 201. 

f Roxburgh (1 c ) sin tbnt tlie lov.crmost flower of the male panicle is often fcmnle. 
j DC L’Orig PI Cult 215 



MOMORDICA CHARANTIA, Linn.’ 


[HA Phfo LXIYJ. 


Description 


Varieties 


Uses 


CnttirotiOn 


Area. 


English, none ; Yeiutaculai:, karelo, kareli, ltarola; Sanserif Gusuvi | 

Natural order Cucmlnlacccc, tribe Cucumcnncx. Stem? extensive]}- climbing or trailing, much 
branched, Wangled, hairy, especially towards the extremities ; tendrils simple, slender, hairy. 
Lem es on long petioles, sub-orbicular remform, hairy below on tlio veins, bright green above, paler 
beneath, thin and flaccid ; petioles somewhat laterally compressed, deeply furrowed on upper surface; 
limb 1-3-k in ra diameter, pedatcl} cut nearly to tlio base into 5-7 lobes ; lobes sub-pinnatifid nar- 
rowed towards the base, each lobnlo ending in a mucro Flowers monoecious, yellow. Male flower 
peduncle long and slender, bracteato near the middle ; bracts remform or orbicular cordate, entire, 
mucronate, cal}-x tubo tubcrcnlato at the base ; segments f>, orate, acute ; corolla 5 — partite nearly 
to the base, segments obtuco or cmarginatc ; stamens S, filaments short, anthers condnplicate. 
Fem \lc flowers — peduncle long and slender, bracteato near the base ; calyx and corolla as in tiro 
male , ■daminodcs 3 ; or ary fusiform, muncate , style short terminating in 3-bifid stigmas Fruit 
oval or fusiform, rostrate, 3-5 in , orange-coloured when ripe, 1-celled with three parietal placentas, 
3-ralrod at tlio apex; epicarp deeply tuborclcd, tubercles blunt or sharp. Seeds immersed 
in a bright red pulpy aid, k m. long and a little orcr I in broad and about -, 1 - in thick, brown, 
sculptured, and with two broad lighter coloured corrugated bands within the margin. 

This plant is cultivated all over India in the plains. 

There are several varieties differing in the sme and shape of the fruit. The rainy 
season kiud, called larch, lias rather smaller fruits, and is more esteemed than that 
of the hot weather variety, known in some districts under the name of karela. 

The fruit is eaten either raw or cooked in curnes ; it has rather a bitter taste ; 
when sliced and dried it remains good for many months. 

Regarding its cultivation the hot weather variety Mr. Gollan says J — 

11 Should be sown in the cud of rebrnnry and nil through March in rich soil. Tlio ground should bo 
“ laid out in beds, and the seeds sown iri lines 2 feet apart, and the 6amo distance allowed between each seed. 
“ Wnter should be given twice a week until the ground is covered, afterwards once a week will bo sufficient 
“ The first sowing will como into use about the middle of April, and successive sowings niado in March will 
<l keep up the supply until the beginning of the rains.” 

The rainy season variety must be sown in June, and supports for it to climb upon 
are necessary. 

It is difficult to ascertain accurately the area occupied by this plant in different 


• References — ' nc Trod in an , Ko\b n InJ m ?nr , W A A rroj 31S ; Wight le cot , Dili, rnd GiM 
Uomlnr FI 102 , Dniry U'-i'ful PI of I ml 30G , IIool FI lint Iml n GIG , FTnmlin in Ann Scr 4 f Vol 12,p 131 , Copn mix 
in DC Mon Finn m 4GG , Atkinson Dconnm Prod J? -W F Pnrt ^ p 7, Gni. N AY. P. x p 700 , Indian Forester Vol 
i\ (1883) pp 1G2 ami 202 J l nuricata, DC Prod. I c M scneg'hmu, Lam. 

| PiJi1nif,tnn Index 37. (A/ nuncata). 
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parts of these Piovinces. The following figures weic relumed as representing the 
ground occupied in four of the N -YY Piounces temporarily settled districts during the 
rainy season of 1581 — 


Mnttin, 

Ylninpmi, 

Allalmbnd, 

Ilipior, 


A cres 

M 

39 

19 

11 


Explanation o] PI, its LXIV, 


1. 

Female tlairei, \eitnnl section, 


l 1 Flint, T 

■> 

Ripe fruit, 

> nat M/e 

| 5 Portion of a branch a itli a male l 

3. 

Male Hon ci, 

1 

nml female Honor, J 


Fiom a diaiung of a lniny specimen cmtn.ited at Fnlnianpui 



